r 



(12) 



UK Patent Application „„GB ,n,2 404 676 ™,A 



(43) Date of A Publication 09.02.2005 



(21) Application No: 

(22) DateofRling: 

(30) Priority Data: 
(31) 10619285 



0415835.8 
14.07.2004 

(32) 14.07.2003 (33) US 



(71) Applicant(s): 

Enventure Global Technology 
(Incfirporated In USA • Texas) 
16200 A.Park Row, Houston. Texas 77084, 
United States of America 



(57) 



(continued on next page) 



(51) INTCL^: 

E21B 43/08 43/10 43/14 

(52) UK CL (Edition X ): 
E1FFJF FLAFLW 

(56) Documents Cited: 
GB 2^828 A 
GB 2380503 A 



GB 2381019 A 

US 20040123983 A1 



(58) Reld of Search: 

UK CL (Edition W)E1F 
II^CL^E21B 

Other: OnDne: WPL EPODOC, JAPfO 



(54) Abstract Title: isolation of subterranoan zones 
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ISOLATION OF SUBTERRANEAN ZONES 

Cross Reference to Related Applications 
[0001] This application is a continuation-in-part of U.S. patent application serial 
number 09/969,922, attorney docket number 25791.69. filed on 10/3/2001. which 
issued as U.S. Patent No. 6,634.431. which was a continuation-in-part of U.S. 
patent application serial number 09/440,338. attorney docl(et number 25791.9.02, 
filed on 11/15/1999, which issued as U.S. Patent IMo. 6,328.113, which claimed the 
benefit of the filing date of U.S. provisional patent application serial number 
60/108,558, attorney docl<et number 25791.9, filed on 11/16/1998, tiie disclosures 
of which are incorporated herein by reference. 

[0002] The present application is related to the following: (1) U.S. patent 
application serial no. 09/454.139. attorney docl<6t no. 25791.03.02, filed on 
12/3/1999, (2) U.S. patent application serial no. 09/510,913, attorney docket no. 
25791.7.02, filed on 2/23/2000. (3) U.S. patent application serial no. 09/502,350, 
attorney docket no. 25791.8.02, filed on 2/10/2000, (4) U.S. patent application 
serial no. 09/440,338. attorney docket no. 25791.9.02, filed on 11/15/1999, (5) U.S. 
patent application serial no. 09/523,460, attomey docket no. 25791.11.02, filed on 
3/10/2000. (6) U.S. patent application serial no. 09/512,895, attomey docket no. 
25791.12.02. filed on 2/24/2000. (7) U.S. patent application serial no. 09/511,941. 
attomey docket no. 25791.16.02, filed on 2/24/2000, (8) U.S. patent application 
serial no. 09/588,946, attomey docket no. 25791 .17X)2, filed on 6/7/2000, (9) U.S. 
patent application serial no. 09/559,122, attomey docket no. 25791.23.02. filed on 
4/26/2000, (10) PCT patent applteation serial no. PCTAJSOO/18635. attomey 
docket no. 25791.25.02. filed on 7/9/2000. (11) U.S. provistonal patent application 
serial no. 60/162,671, attomey docket no. 25791.27, filed on 11/1/1999, (12) U.S. 
pravistonal patent application serial no. 60/154,047. attomey docket no. 25791.29, 
filed on 9/16/1999, (13) U:s. provisional patent applteation serial no. 60/159,082, 
attomey docket no. 25791.34, filed on 10/12/1999, (14) U.S. provisional patent 
application serial no. 60/159,039. attomey docket no. 25791.36, filed on 
10/12/1999, (15) U.S. provisional patent application serial no. 60/159.033, attomey 
docket no. 25791.37, filed on 10/12/1999, (16) U.S. provisfonal patent application 
serial no. 60/212,359. attorney docket no. 25791.38. filed on 6/19/2000, (17) U.S. 
provisional patent application serial no. 60/165,228. attomey docket no. 25791.39, 
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filed on 11/12/1999, (18) U.S. provisional patent application serial no. 60/221.443, 
attorney dodcet no. 25791.45. filed on 7/28^000. (19) U.S. provisional patent 
application serial no. 60/221.645. attorney docket no. 25791.46. filed on 7/28/2000, 
(20) U.S. provisional patent application serial no. 60/233,638. attorney docket no. 
25791.47. filed on 9/18/2000. (21) U.S. provisional patent application serial no. 
60/237.334. attorney docket no. 25791.48, filed on 10/2/2000. (22) U.S. provisional 
patent application serial no. 60/270,007, attonwy docket no. 25791.50. filed on 
2/20/2001; (23) U.S. provisfonal patent application serial no. 60/262.434, attorney 
docket no. 25791.51. filed on 1/17/2001; (24) U.S. provisional patent application 
serial no. 60/259.486. attorney docket no. 25701.52, filed on 1/3/2001; (25) U.S. 
provisional patent application serial no. 60/303,740, attorney docket no. 25791.61. 
filed on 7/6/2001; (26) U.S. provisional patent applteation serial no. 60/313,453, 
attorney docket no. 25791.59. filed on 8«0C001: (27) U.S. ptovistonal patent 
application serial no. 60/317,985, attorney docket no. 25791.67, filed on 9/6/2001; 
and (28) U.S. provisional patent application serial no. 60/318,386, attorney docket 
no. 25791.67.02, filed on 9/10/2001. the disclosures of wKlch are Incorporated 
herein by reference. 

Background of the invention 
[0003] This invention relates generally to oil and gas exploration, and In 
particular to isolating certain subtenanean zones to facilitate oil and gas 
exploration. 

(0004] During oil exploration, a wellboro typically traverses a number of zones 
within a subterranean fonnation. Some of these subterranean zones will produce 
oil and gas, while others will not. Further, it is often necessary to isolate 
subterranean zones from one another in order to fedlitate the exploration for and 
production of oil and gas. Existing methods for isolating subtenanean production 
zones In order to facilitate tiie expl(Mation for and production of oil and gas are 
complex and expensive. 

[0005] The present invention is directed to overcoming one or more of the 
limitations <rf the existing processes for isolating subtenanean zones during oil and 
gas e)q>loiatlon. 

Summary of the invention 
[0006] According to one aspect of tiie present invention, an apparatus Is 
provkled that Includes a zonal Isolation assembly including: one or more solid 
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tubular members, each solid tubular member including one or more external seals; 
and one or more perforated tubular members coupled to the solid tubular members; 
and a shoe coupled to the zonal isolation assembly. One or more of the perforated 
tubular members include an elastic sealing member coupled to the perforated 
tubular member and covering one or more of the perforations of the perforated 
tubular member. 

[0007] According to another aspect of the present invention, an apparatus is 
provided that includes a zonal Isolation assembly including one or more primary 
solid tubulars. each primary solid tubular including one or more external seals; n 
perforated tubulars coupled to the primary solid tubulars; and n-1 In^nnedlate solid 
tubulars coupled to and interieaved among the perforated tubulars. each 
inlemiediate solid tubular including one or more external seals; and a shoe coupled 
to the zonal isolation assembly. One or more of the perforated tubular members 
include an elastic sealing member coupled to the perforated tubular member and 
covering one or more of the perforations of the perforated tubular member. 
10008) According to another aspect of the present invention, a method of 
isolating a first subterranean zone from a second subterranean zone in a wellbore 
Is provided that includes positioning one or more primary solid tubulars within the 
wellbore. the primary solid tubulars traversing the first subterranean zone, 
positioning one or more perforated tubulars within the wellbore. the perforated 
tubulars traversing the second subtenanean zone, fluldidy coupling the perforated 
tubulars and the primary solid tubulars, preventing the passage of fluids from the 
first subtenanean zone to the second subterranean zone within the wellbore 
external to the solid and perforated tubulars. and covering one or worn of the 
perforations of one or more of the perforated tubular .members using an elastic 
sealing member. 

[00091 According to another aspect of the present invention, a method of 
extracting materials from a producing subterranean zone in a wellbore. at least a 
portion of the weiibore including a casing is provided that includes positioning one 
or more primary solid tubulars within the weiibore. fluldidy coupling the primary 
solid tubulars with the casing, positioning one or more perforated tubulars within the 
wellbore. the perforated tubulars traversing the produdng subterranean zone, 
fluldidy coupling the perforated tubulars with the primary sdid tubulars. fluldidy 
isolating the produdng subterranean zone from at least one other subterranean 
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zone within the wellbore. fluididy coupling at least one of the perforated tubulars 
with the producing subterranean zone, and covering one or more of the 
perforations of one or more of the perforated tubular members using an elastic 
sealing member. 

PMHO] According to another aspect of the present invenUon. an apparatus is 
provided that inctudes a subterranean formation including a wellbore. a zonal 
Isolation assembly at least partially positioned within the weilboie including: one or 
more solid tubular members, each solid tubular member including one or more 
external seals, and one or more perforated tubular members coupled to the solid 
tubular members, and a shoe positioned virtthin the wellbore coupled to the zonal 
isolation assembly. At least one of the solid tubular members and the perforated 
tubular members are foniied by a radial expansion process perfbrnied within the 
wellbore, and one or more of the perforated tubular members include an elastic 
sealing member coupled to the perforated tubular member and covering one or 
more of the perforations of the perforated tubular member. 
[0011] According to another aspect of the present invention, an apparatus is 
provided that includes a subtenanean formation including a weUbore, a zonal 
Isolation assembly posHioned within the wellbore Including: one or more primary 
solid tubulars. each primary solid tubular including one or more external seals, n 
perforated tubulars positioned coupled to the primary solid tubulars. and n-1 
intemiediate solid tubulars coupled to and interleaved among the perforated 
tubulars, each intemiediate solid tubular Including one or more external seals, and 
a shoe coupled to the zonal isolaton assembly. At least one of the primary solid 
tubulars, the perforated Ujbulars. and the intemiediate solid tubulars are fonned by 
a radial expansion process perfomied within the wellbore. and one or more of the 
perforated tubular members Include an elastic sealing member coupled to the 
perforated tubular member and covering one or more of the perforaHons of the 
perforated tubular member. 

(00121 According to another aspect of the present invention, a method of 
isolating a first subterranean zone from a second subterranean zone in a wellbore 
is provided that includes positioning one or more primary solid tubulars within the 
wellbore, the primary solid tubulars traversing the first subtenanean zone, 
positioning one or more perforated tubulars yirithin the wellbore, the perforated 
tubulars traversing the second subten-anean zone, radially expanding at least one 
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Of the primary solid tubulars and perforated tubulars witliin the wellbore. fluidlcly 
coupling the perforated tubulars and the primary solid tubulars. preventing the 
passage of fluids from the first subterranean zone to the second subterranean zone 
within the wellbore external to the primary solid tubulars and perforated' tubulars. 
and covering one or more of the perforations of one or more of the perforated 
tubular members using an elastic sealing member. 

[0013] According to another aspect of the present invention, a method of 
extracting materials from a producing subten^nean zone in a wellbore, at least a 
porBon of the wellbore Including a casing. Is provided that includes positioning one 
or more primary solid tubulars vwthin the wellbore. positioning one or more 
perforated tubulars within the wellbore. the perforated tubulars traversing the 
producing subterranean zone, radially expanding at least one of the primary solid 
tubulars and the perforated tubulars within the wellbore. fluidicly coupling the 
primary solid tubulars with the casing, fluidicly coupling the perforated tubulars with 
the primary solid tubulars. fluidicly isolating the producing subterranean zone from 
at least one other subterranean zone within the wellbore. fluidicly coupling at least 
one of the perforated tubulars virith the producing subterranean zone, and covering 
one or more of the perforations of one or more of the perforated tubular members 
using an elastic sealing member. 

[0014] According to another aspect of the present invention, an apparatus is 
provided that includes a subterranean fomnation including a wellbore. a zonal 
isolation assembly positioned within the wellbore including: n solid tubular members 
positioned within the wellbore. each solid tubular member including one or more 
external seals, and n-1 perforated tubular members positioned within the wellbore 
coupled to and interieaved among the solid tubular members, and a shoe 
positioned within the wellbore coupled to the zonal isolation assembly. One or 
more of the perforated tubular members include a tubular elastic sealirig member 
coupled to the perforated tubular member and covering one or more of the 
perforations of the perforated tubular member. 

[0015] According to another aspect of the present invention, a system for 
isolating a first subterranean zone from a second subtenanean zone in a wellbore 
Is provided that includes means for positioning one or more primary solid tubulars 
within the virellbore. the primary solid tubulars traversing the first subterranean 
zone, means for positioning one or more perforated tubulars within the wellbore. 
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the perforated tubulars traversing the second subterranean zone, means for 
fluididy coupling the perforated tubulars and the primary solid tubulars. means for 
preventing the passage of fluids from the first subterranean zone to the second 
subterranean zone within the v^fellbore external to the primary solid tubulars and the 
perforated tubulars. and means for sealing one or more of the perforations of one 
or more of the perforated tubular members. 

[OOiq According to another aspect of the present invention, a system for 
extracting materials from a producing subterranean zone In a wellbore. at least a 
portion of the w^ellbore including a casing, is provided that Includes means for 
positioning one or more primary solid tubulars vwtiiln the wellbore. means for 
fluididy coupling the primary solid tubulars vxlth the casing, means for positioning 
one or more perforated tubulars within the wellbore. the perforated tubulars 
traversing the produdng subterranean zone, means for fluididy coupling the 
perforated tubulars with the primary solid tubulars. means for fluididy isolating tfie 
produdng subterranean zone from at least one other subterranean zone within the 
wellbore, means for fluididy coupling at least one of tiie perforated tubulars with ttw 
produdng subten^nean zone, and means for sealing one or more of the 
perforations of one or more of ttie' perforated tubular members using an elastic 
sealing member. 

[00171 According to another aspect of the present Invention, a system for 
isolating a first subten^anean zone from a second subterranean zone in a wellbore 
is provided tiiat indudes means for positioning one or more primary solid tubulars 
wtthin the wellbore, tiie primary solid tubulars traversing the first subterranean 
zone, means for positioning one or more perforated tubulars within the wellbore, 
the perforated tubulars tiaversing ttie second subterranean zone, means for radially 
expanding at least one of the primary solid tubulars and perforated tubulars wittiin 
the wellbore, means for fluididy coupRng tiie perforated tubulars and the primary 
solid tubulars. means for preventing ttie passage of fluids from ttie first 
subterranean zone to the second subterranean zone wittiin «ie wellbore external to 
the primary solid tubulars and perforated tubulars. and means for sealing one or 
more of the perforations of one or more of ti» perforated tubular membere using an 
elastic sealing member. 

poiej According to another aspect of the present invention, a system for 
ndiBCting materials from a produdng subterranean zone In a wellbore. at least a 
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portion Of the wellbore including a casing, is provided that includes means for 
positioning one or more primary solid tubuiars within the wellbore. means for 
positioning one or more perforated tubuiars within the wellbore. the perforated 
tubuiars traversing the producing subterranean zone, means for radially expanding 
at least one of the primary solid tubuiars and the perforated tubuiars virithin the 
wellbore. means for fluididy coupling the primary solid tubuiars with the casing, 
means for fluididy coupling the perforated tubuiars with the solid tubuiars, means 
for fluididy isdafing the produdng subten-anean zone from at least one other 
subterranean zone vnthin the wellbore. means for fluididy coupling at least one of 
the perforated tubuiars with the produdng subterranean zone, and means for 
sealing one or more of the perforations of one or more of the perforated tubular 
members using an elastic sealing member. 

10019) According to another aspect of the present invention, a system for 
isolating subterranean zones traversed by a wellbore is provided that indudes a 
tubular support member defining a first passage, a tubular expansion cone defining 
a second passage fluididy coupled to the first passage coupled to an end of the 
tubular support member and comprising a tapered end. a tubular Hner coupled to 
and supported by the tapered end of the tubular expansion cone, and a shoe 
defining a valveabie passage coupled to an end of the tubular liner. The tubular 
liner indudes one or more expandable tubular membere that each indude: a 
tubular body comprising an intennediate portion and first and second expanded 
end portions coupled to opposing ends of the Intermediate portion, and a sealing 
member coupled to the exterior surface of the intemfiediate portion, and one or 
more perforated tubular members coupled to the expandable tubular members. 
The inside diameters of the perforated tubular members are greater than or equal 
to the outside diameter of ttie tubular expansion cone. 

[0020] According to anotiier aspect of the present invention, a method of 
isolating subterranean zones traversed by a wellbore is provided that indudes 
positioning a tubular Uner within the wellbore. and radially expanding one or more 
dIsCTete portions of the tubular liner into engagement with the wellbore. The tubular 
liner indudes a plurality of tubular members, and one or more of the tubular 
members are radially expanded into engagement virfth the wellbore and one or 
more of the tubular members are not radially expanded into engagement witti tiie 
wellbore. The tubular liner Indudes one or more expandable tubular members that 
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each include: a tubular body comprising an intermediate portion and first and 
second expanded end portions coupled to opposing ends of the intermediate 
portion, and a sealing member coupled to the exterior surface of the fntermadiate 
portion, and one or more perforated tubular members coupled to the expandable 
tubular members. The inside diameters of the perforated tubular members are 
greater than or equal to the maximum Inside diameters of the expandable tubular 
members. 

(00211 According to another aspect of the present invention, an apparatus for 
Isolating subterranean zones is provided that Includes a subterranean formation 
defining a borehole, and a tubular liner positioned In and coupled to the borehole at 
one or more disaete locations. The tubular liner includes a plurality of tubular 
members, and one or more of the tubular members are radially expanded Into 
engagement with the borehole and one or more of the tubular members are not 
radially expanded Into engagement with the borehole. The tubular liner is coupled 
to the borehole by a process that includes positioning the tubular liner within the 
borehole, and radially expanding one or more discrete portions of the tubular liner 
Into engagement with the borehole. 

[0022] According to another aspect of the present invention, a method of sealing 
an annulus between a wellbore and a tubular member positioned within the 
wellbore Is provided that includes coupling a swellable elastomeric material to the 
exterior of the tubular member that swells In the presence of fluidic materials to 
seallngly engage the wellbore. 

BrieiF Description of the Drawings 
[0023] FIG. 1 Is a fragmentary cross-sectional view illustrating the Isolation of 
subterranean zones. 

[0024] Fig. 2a Is a cross sectional illustration of the placement of an illustrative 
embodiment of a system for Isolating subterranean zones within a borehole. 
[002q Fig. 2b is a cross sectional illustration of the system of Fig. 2a during the 
injection of a fluidic material into the tubidar suf^rt member. 
[0020] Fig. 2c is a cross sectional Olustration of the system of Rg. 2b while 
pulling the tubular expansion cone out of the wellbore. 

[0027] Fig. 2d is a cross sectional illustration of the system of Fig. 2c after the 
tubular expansion cone has been completely pulled out of the wellbore. 
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[0028] Fig. 3 is a cross sectional Illustration of an illustrative emtxxjiment of the 
expandable tubular members of the system of Fig. 2a. 

[0029] Fig. 4 is a flow chart illustration of an illustrative embodiment of a method 
for manufacturing the expandable tubular member of Fig. 3. 
[0030] Fig. 5a is a cross secfaonal illustraUon of an illustrative embodiment of the 
upsetting of the ends of a tubular member. 

[0031] Fig. 5b is a cross sectional illustration of the expandable tubular member 
of Rg. 5a after radially expanding and plastically defomiing the ends of the 
expandable tubular member. 

(00321 Fig. 5c Is a cross sectional illustration of the expandable tubular member 
of Fig. 5b after fbrnilng threaded connections on the ends of the expandable tubular 
member. 

[0033] Fig. 5d is a cross sectional illustration of the expandable tubular member 
of Fig. 5c after coupling sealing members to ttie exterior surface of the intemiedlate 
unexpended portion of the expandable tubular member. 

[0034] Rg. 6 Is a cross-sectional Illustration of an exemplary embodiment of a 
tubular expansion cone. 

[0035] Fig. 7 is a cross-sectional Ulustration of an exemplary embodiment of a 
tubular expansion cone. 

[0036] Rg. 8a is a fragmentary cross-sectional illusbation of an exemplary 
embodiment of a perforated tubular member ttiat includes an elastic tubular seaHng 
member coupled to the perforated tubular member. 

[0037] Rg. 8b is a fragmentary cross-sectional lllustiation of the perforated 
tubular member of Fig. 8a after the swelling of the sealing member. 

Detailed Description of the IllustraUve Embodiments 
[0038] An apparatus and mettiod for Isolating one or more subterranean zones 
from one or more other subterranean zones is provided. The apparatus and 
method permits a producing zone to be isolated from a nonprodudng zone using a 
combination of solid and slotted tubulars. in the production mode, the teachings of 
ttie present disclosure may be used in combination witti conventional, well known, 
production completion equipment and metiiods using a series of paclters. solid 
fajbing. perforated tubing, and sliding sleeves, which will be inserted Into the 
disclosed apparatus to permit ti^e commingling and/or isolation of ttie subterranean 
zmes from each other. 
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[0039] Referring to Fig. 1. a wellbore 105 including a casing 110 are poslUoned 
In a subtenanean fbmiation 115. The subterranean formation 115 includes a 
number of productive and non-productive zones, including a water zone 120 and a 
targeted oil sand zone 125. During exploration of the subterranean formation 115. 
the wellbore 105 may be extended in a well Icnown manner to traverse the various 
productive and norvproducHve zones, including the water zone 120 and the 
targeted oil sand zone 125. 

[0040] In a preferred embodiment, in order to fluididy isolate the water zone 120 
from the targeted oil sand zone 125. an apparatus 130 is prwided that Includes 
one or more sections of solid casing 135. one or more external seals 140. one or 
more secUons of slotted casing 145. one or more intermediate sections of solid 
casing 150. and a solid shoe 155. 

[0041] The solid casing 135 may provide a fluid conduit that transmits fluids and 
other materials from one end of the solid casing 135 to the other end of the solid 
casing 135. The solid casing 135 may comprise any number of conventional 
commercially available sections of solid tubular casing such as. for example, oilfield 
tubulars fabricated from chromium steel or fiberglass. In a preferred embodiment, 
the solid casing 135 comprises oilfield tubulars available from various foreign and 
domestic steel mills. 

[0042] The solid casing 135 is preferably coupled to the casing 110. The solid 
casing 135 may be coupled to the casing 110 using any number of conventional 
commercially available processes such as. for example, welding, slotted and 
expandable connectors, or expandable solid connectors. In a preferred 
embodiment, the solid casing 135 is coupled to the casing 110 by using 
expandable solid connectors. The solid casing 135 may comprise a plurality of 
such solid casing 135. 

[0043] The solid casing 135 is preferably coupled to one more of the slotted 
casings 145. The solid casing 135 may be coupled to the slotted casing 145 using 
any number of conventional commercially available processes such as. for 
example, welding, or slotted and expandable connectors. In a preferred 
embodiment, the solid casing 135 is coupled to the slotted casing 145 by 
expandable solid connectors. 

(004^ In a prefened embodiment, the casing 135 Includes one more valve 
members 160 for controlling the flow of fluids and other materials within the interior 
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region of the casing 135. In an alternative embodiment, during the production 
mode of operation, an internal tubular string with various arrangements of paclcers. 
perforated tubing, sfiding sleeves, and valves may be employed within the 
apparatus to provide various options for commingling and Isolating subterranean 
zones from each other while providing a fluid path to the surfece. 
(00451 In a particulariy prefen-ed embodiment, the casing 135 is placed into the 
welibore 105 by expanding the casing 135 in the radial direction into intimate 
contact with the interior walls of the wellborn 105. The casing 135 may be 
expanded in the radial direction using any number of conventional commercially 
available methods. 

I0D4ei The seals 140 prevent the passage of fluids and other materials within 
the annular region 165 between the solid casings 135 and 150 and the wellbore 
105. The seals 140 may comprise any number of conventional commercially 
available sealing materials suitable for sealing a casing in a wellbore such as, for 
example, lead, mbber or epoxy. In a preferred embodiment, the seals 140 
comprise Stratalok epoxy material available from Halliburton Energy Sen/ices. The 
slotted casing 145 pemiits fluids and other materials to pass into and out of the 
Interior of the slotted casing 145 from and to the annular region 165. In this 
manner, oil and gas may be produced from a producing subterranean zone within a 
subterranean fonnation. The slotted casing 145 may comprise any number of 
conventional commercially available sections of slotted tubular casing. In a 
preferred embodiment, the slotted casing 145 comprises expandable slotted tubular 
casing available from Petroline in Abeerdeen. Scotland. In a particulariy preferred 
embodiment the slotted casing 145 comprises expandable slotted sandscreen 
tubular casing available from Petroline in Abeerdeora. Scotland. 
[0047] The slotted casing 145 is preferably coupled to one or more solid casing 
135. The slotted casing 145 may be coupled to the solid casing 135 using any 
number of conventional commercially available processes such as. for example, 
welding, or slotted or solid expandable connectors. In a preferred embodiment, 
the slotted casing 145 Is coupled to the solid casing 135 by expandable solid 
connectors. 

[0048] The slotted casing 145 is preferably coupled to one or more Intennediate 
sdid casings 150. The slotted casing 145 may be coupled to the intermediate solid 
casing 150 using any number of conventional commercially available processes 
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such as, for example, welding or expandable sdld or slotted connectors. In a 
preferred embodiment, the slotted casing 145 is coupled to the intermediate solid 
casing 150 by expandable solid connectors. 

[0049] The last slotted casing 145 is preferably coupled to the shoe 155. The 
last slotted casing 145 may be coupled to the shoe 155 using any number of 
conventional commercially available processes such as, for example, welding or 
expandable solid or slotted connectors, in a prefenred embodiment, the last slotted 
casing 145 is coupled to the shoe 155 by an expandable solid connector. 
[0050] In an alternative embodiment, the shoe 155 is coupled directly to the last 
one of the Intemnediate solid casings 150. 

[0051] In a prefen-ed embodiment, the slotted casings 145 are positioned within 
the wellbore 105 by expanding the slotted casings 145 In a radial direction Into 
intimate contact with the interior walls of the wellbore 105. The slotted casings 145 
may be expanded in a radial direction using any number of conventional 
commerdally available processes. 

[0052] The intemiediate solid casing 150 penmits fluids and other materials to 
pass between adjacent slotted casings 145. The intermediate solid casing 150 
may cwnprise any number of conventional commercially available sections of solid 
tubular casing such as, for example, oilfield tubulars fabricated from chromium steel 
or fiberglass. In a preferred embodiment, the intemnediate solid casing 150 
comprises oilfield tubulars available from foreign and domestic steel mills. 
[0053] The intermediate solid casing 150 is preferably coupled to one or more 
sections of the slotted casing 145. The intermediate solid casing 150 may be 
coupled to the slotted casing 145 using any number of conventional commercially 
available processes such as, for example, welding, or solid or slotted expandable 
connectors. In a preferred embodiment, the intermediate solid casing 150 is 
coupled to the slotted casing 145 by expandable solid connectors. The 
intemnediate solid casing 150 may comprise a plurality of such intemnediate solid 
casing 150. 

[0054] In a prefen^d embodiment, the each intermediate solid casing 150 
includes one more valve members 170 for controlling the flow of fluids and other 
materials within the interior region of the intemnediate casing 150. In ah altemative 
embodiment, as will be recognized by persons having ordinary skill in the art and 
the benefit of the present disclosure, during the production mode of operation, an 
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internal tubular string with various arrangements of packers, perforated tubing, 
sliding sleeves, and valves may be employed within the apparatus to provide 
various options for commingling and isolating subterranean zones from each other 
while providing a fluid path to the surface. 

(00551 In a particulariy preferred embodiment the intennediate casing 150 is 
placed into the wellbore 105 by expanding the intenmediate casing 150 in the radial 
direction into Intimate contact with the interior walls of the vi^llbore 105. The 
intermediate casing 150 may be expanded in the radial direcUon using any number 
of conventonal commercially available methods. 

msei In an alternative embodiment, one or mor« of the intennediate solid 
casings 150 may be omitted. In an altemative prefened embodiment, one or more 
of the slotted casings 1 45 are provided with one or more seals 1 40. 
[0057] The shoe 155 provides a support member for the apparatus 130. In this 
manner, various production and exploration tools may be supported by the show 
150. The shoe 150 may comprise any number of conventional commercially 
available shoes suitable for use in a wellbore such as. for example, cement filled 
shoe, or an aluminum or composite shoe. In a preferred embodiment, the shoe 
150 comprises an aluminum shoe available from Halliburton. In a preferred 
embodiment, the shoe 155 is selected to provide suffiaent strength in compression 
and tension to pennit the use of high capacity production and exploration tools. 
100581 In a particulariy preferred embodiment, the apparatus 130 includes a 
plurality of solid casings 135. a plurality of seals 140. a plurality of slotted casings 
145. a plurality of intennediate solid casings 150. and a shoe 155. More generally, 
the apparatus 130 may comprise one or more solid casings 135. each with one or 
more vah« members 160. n slotted casings 145. n-l intermediate solid casings 
150. each with one or more valve members 170. and a shoe 155. 
100591 During operation of the apparatus 130, oil and gas may be controHaWy 
produced firom the targeted on sand zone 125 using the slotted casings 145. The 
oil and gas may then be transported to a surface location using the solid casing 
135. The use of intennediate solid casings 150 with valve members 170 pemiits 
isolated sections of the zone 125 to be selecth^iy isolated for production. The 
seals 140 pennit the zone 125 to be fluididy isolated fh)m the zone 120. The seals 
140 further pennits isolated sections of the zone 125 to be fluididy isolated from 



40 



25791^92 



each other. In this manner, the apparatus 130 pemiits unwanted and/or non- 
productive subterranean zones to be fluididy isolated. 

[0060] In an altemative embodiment, as wOl be recognized by persons having 
ordinary sidll in the art and also having the benefit of the present disclosure, during 
the production mode of operation, an internal tubular string with various 
arrangements Of packers, perforated tubing, sliding sleeves, and valves may be 
employed within the apparatus to provide various options for commingling and 
isolating subtenanean zones from each other while providing a fluid path to the 
surface. 

100811 Referring to Figs. 2a.2d, an illustrative embodiment of a system 200 for 
Isolating subtenanean formations includes a tubular support member 202 that 
defines a passage 202a. A tubular expansion cone 204 that defines a passage 
204a Is coupled to an end of the tubular support member 202. in an exemplary 
embodiment, the tubular expansion cone 204 includes a tapered outer surfece 
204b for reasons to be described. 

[00621 A pre-expanded end 206a of a first expandable tubular member 206 that 
defines a passage 206b is adapted to mate with and be supported by the tapered 
outer surface 204b of the tubular expansion cone 204. The first expandable tubular 
member 208 further includes an unexpended intemnediate portion 206c another 
pre-expanded end 206d, and a sealing member 206e coiq>ied to the exterior 
surface of the unexpended intemnediate portion. In an exemplary embodiment, the 
Inside and outside diameters of the pre-expanded ends. 206a and 206d. of the first 
expandable tubular member 206 are greater than the Inside and outside diameters 
of the unexpended intemiediate portion 206c. An end 208a of a shoe 208 Is 
coupled to the pre-expanded end 206a of the first expandable tubular member 206 
by a conventional threaded connection. 

[0063] An end 210a of a slotted tubular member 210 that defines a passage 
210b is coupled to the other pre-expanded end 206d of the first expandable tubular 
member. 206 by a conventional threaded connection. Another end 210c of the 
slotted tubular member 210 is coupled to an end 212a of a slotted tubular member 
212 that defines a passage 212b by a conventional threaded connertioh. A pre- 
expanded end 214a of a second expandable tubular member 214 that defines a 
passage 214b is coupled to the other end 212c of the tubular member 212. The 
second expandable tubular member 214 further includes an unexpended 
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Intermediate portion 214c. another pre-expanded end 214d, and a sealing member 
214e coupled to the exterior surface of the unexpended Intemiedlate portion. In an 
exemplary embodiment, the inside and cAitside diameters of ttie pre-expanded 
ends, 214a and 21 4d, of the second expandable tubular member 214 are greater 
than the Inside and outside diameters of the unexpended Intentiediate portion 
214c. 

[0064] An end 216a of a slotted tubular member 216 that defines a passage 
216b is coupled to the other pre-expanded end 21 4d of the second expandable 
tubular member 214 by a conventional threaded connection. Another end 216c of 
the slotted tubular member 216 Is coupled to an end 218a of a slotted tubular 
member 218 that defines a passage 218b by a conventional threaded connection. 
A pre-expanded end 22ba of a third expandable tubular member 220 that defines a 
passage 220b is coupled to the other end 218c of the slotted tubular member 218. 
The third expandable tubular member 220 further Includes an unexpanded 
intermediate portion 220c, another pre-expanded end 220d. and a sealing member 
220e coupled to the exterior surface of the unexpanded Intenmedlate portion. In an 
exemplary embodiment, the inside and outside diameters of the pre-expanded 
ends, 220a and 220d. of the third expandable tubular member 220 are greater than 
the inside and outside diameters of the unexpanded intermediate portion 220c. 
[0065] An end 222a of a tubular member 222 is threadably coupled to the end 
30d of the third expandable tubular member 220. 

[0066] In an exemplary embodiment, the inside and outside diameters of the 
pre-expanded ends. 206a. 206d. 214a. 214d. 220a and 220d. of the expandable 
tubular members. 206, 214. and 220. and the slotted tubular members 210. 212. 
216, and 218, are substantially equal. In several exemplary embodiments, the 
sealing members. 206e. 214e. and 220e. of the expandable tubular members. 206. 
214. and 220. respecfively. further indude anchoring elements for engaging the 
wellbore casing 104. In several exemplary embodiments, the slotted tubular 
members. 210, 212. 216. and 218, are conventional slotted tubular members 
having threaded end connections suitable for use in an oil or gas well, an 
underground pipeline, or as a structural support. In several alternative 
embodiments, the slotted tubular members, 210. 212. 216. and 218 are 
conventional slotted tubular members for recovering or Introducing fluldic materials 
such as, for example, oil. gas and/or water from or into a subterranean fbrnnatlon. 
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[0067] In an exemplary embodiment, as illustrated In Fig. 2a. the system 200 is 
initially positioned in a borehole 224 formed in a subterranean formation 226 that 
includes a water zone 226a and a targeted oil sand zone 226b. The borehole 224 
may be positioned in any orientation from vertical to horizontal. In an exemplary 
embodiment, the upper end of the tubular support member 202 may be supported 
in a conventional manner using, for example, a slip joint, or equivaldnt device in 
order to permit upward movement of the tubular support member and tubular 
expansion cone 204 relative to one or more of the expandable tubular members. 
206, 214. and 220, and tubular members, 210. 212. 216, and 218. 
[OOeq In an exemplary embodiment, as illustrated in Rg. 2b, a fluldic material 
228 is then injected Into the system 200. through the passages. 202a and 204a. of 
the tubular support member 202 and tubular expansion cone 204, respectively. 
[0069] In an exemplary embodiment, as illustrated in Fig. 2c the continued 
Injection of the fluldic material 228 through the passages, 202a and 204a. of the 
tubular support member 202 and the tubular expansion cone 204, respectively, 
pressurizes the passage 18b of the shoe 18 below the tubular expansion con^ 
thereby radially expanding and plastically deforming the expandable tubular 
member 206 off of the tapered external surface 204b of the tubular expansion cone 
204. In particular, the Intennediate non pre-expanded portion 206c of the 
expandable tubular member 206 is radially expanded and plastically defomied off 
of the tapered external surface 204b of the tubular expansion cone 204. As a 
result, the sealing member 206e engages the interior surface of the wellbore casing 
104. Consequently, the radially expanded intermediate portion 206c of the 
expandable tubular member 206 is thereby coupled to the wellbore casing 104. In 
an exemplary embodiment, the radially expanded intermediate portion 206c of the 
expandable tubular member 206 is also thereby anchored to the wellbore casing 
104. 

[0070] In an exemplary embodiment, as illustrated In Rg. 2d. after the 
expandable tubular member 206 has been plastically deformed and radially 
expanded off of the tapered external surface 204b of the tubular expansion cone 
204. the tubular expansion cone is pulled out of the borehole 224 by applying an 
upward force to the tubular support member 202. As a result, the second and third 
expandable tubular members. 214 and 220. are radially expanded and plastically 
defbmned off of the tapered external surface 204b of the tubular expansion cone 
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204. In particular, the intermediate non pre-expanded portion 214c of the second 
expandable tubular member 214 is radially expanded and plastically deformed off 
of the tapered external surface 204b of the tubular expansion cone 204. As a 
result, the sealing member 214e engages the interior surface of the wellbore 224. 
Consequently, the radially expanded intermediate portion 214c of the second 
expandable tubular member 214 is thereby coupled to the wellbore 224. In an 
exemplary embodiment, the radially expanded intemiediate portion 214c of the 
second expandable tubular member 214 is also thereby anchored to the wellbore 
104. Furthermore, the continued application of the upward force to the tubular 
member 202 will then displace the tubular expansion cone 204 upwardly into 
engagement with the pre-expanded end 220a of the third expandable tubular 
member 220. Finally, the continued application of the upward force to the tubular 
member 202 will then radially expand and plastically deforni the third expandable 
tubular member 220 off of the tapered external surface 204b of the tubular 
expansion cone 204. In particular, the intemiediate non pre-expanded portion 220c 
of the third expandable tubular member 220 is radially expanded and plastically 
deformed off of the tapered external surface 204b of the tubular expansion cone 
204. As a result, the sealing member 220e engages the interior surface of the 
wellbore 224. Consequently, the radially expanded intermediate portion 220c of 
the third expandable tubular member 220 Is thereby coupled to the wellbore 224. 
In an exemplary embodiment, the radially expanded Intermediate portion 220c of 
the third expandable tubular member 220 is also thereby anchored to the wellbore 
224. As a result, the water zone 226a and fluldldy Isolated from the targeted oil 
sand zone 226b. 

C0071J After completing the radial expansion and plastic deformation of the third 
expandable tubular member 220, the tubular support member 202 and the tubular 
expansion cone 204 are removed from the wellbore 224. 

[00721 Thus, during the operation of the system 10. the Intermediate non pre- 
expanded portions, 206c 214c. and 220c of the expandable tubular members, 
206. 214. and 220, respectively, are radially expanded and plastically deformed by 
the upward displacement of the tubular expansion cone 204. As a result, the 
sealing members. 206e, 214e. and 220e, are displaced in the radial direction into 
engagement the wellbore 224 thereby coupling the shoe 208, the expandable 
tubular member 206, the slotted tubular members, 210 and 212, the expandable 
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tubular member 214. the slotted tubular members. 216 and 218. and the 
expandable tubular member 220 to the wellbore. Furthermore, as a result, the 
connecUons between the expandable tubular members. 206. 214. and 220. the 
shoe 208. and the slotted tubular members. 210. 212. 216. and 218. do not have to 
be expandable connedlonsi thereby providing significant cost savings. In addition, 
the inside diameters of the expandable tubular members. 206, 214. and 220. and 
the slotted tubular members. 210. 212. 216. and 218. after the radial expansion 
process, are substantially equal. In this manner, additional conventional tools and 
other conventional equiprnent may be easily positioned within, and moved through, 
the expandable and slotted tubular members. In several alternative embodiments, 
the conventional tools and equipment include conventional valving and other 
conventional flow control devices for controlling the flow of fl.uldic materials within 
and between the expandable tubular members. 206, 214, and 220, and the slotted 
tubular members. 21 0, 21 2. 21 6. and 21 8. 

[0073] Furthemiore. in the system 200. the slotted tubular members 210. 212. 
216, and 218 are interleaved among the expandable tubular members, 206. 214, 
and 220. As a result, because only the intermediate non pre-expanded portions, 
206c. 214c, and 220c, of the expandable tubular members, 206. 214, and 220, 
respectively, are radially expanded and plastically defbnned, the slotted tubular 
members. 210. 212, 216. and 218 can be conventional slotted tubular members 
thereby significantly redudng the cost and complexity of the system 10. iWloreover. 
because only the Intenmediate non pre-«xpanded portions. 206c. 214c. and 220c 
of the expandable tubular members. 206, 214, and 220, respectively, are radially 
expanded and plastically defbmied, the number and length of the interleaved 
slotted tubular members. 210, 212. 216. and 218 can be much greater than the 
number and length of the expandable tubular members. In an exemplary 
embodiment, the total length of the intermediate non pre-expanded portions. 206c 
214c and 220c. of the expandable tubular members. 206. 214. and 220. is 
approximately 200 feet, and the total length of the slotted tubular members. 210. 
212. 216. and 218. is approximately 3800 feet Consequently, in an exemplary 
embodiment, a system 200 having a total length of approximately 4000 feet Is 
coupled to the wellbore 224 by radially expanding and plastically deforming a total 
length of only approximately 200 feet. 
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[0074] Furthermore, the sealing members 20ee, 214e, and 220e, of the 
expandable tubular members. 206, 214. and 220, respectively, are used to couple 
the expandable tubular members and the slotted tubular members, 210, 212, 216, 
and 218 to the wellbore 224. the radial gap between the slotted tubular members, 
the expandable tubular members, and the wellbore 224 may be large enough to 
effectively eliminate the possibility of damage to the expandable tubular members 
and slotted tubular members during the placement of the system 200 within the 
wellbore. 

[0075] In an exemplary embodiment, the pre-expanded ends. 206a, 206d, 214a, 
214d. 220a, and 220d, of the expandable tubular members, 206, 214, and 220, 
respectively, and the slotted tubular members, 210, 212. 216, and 218, have 
outside diameters and wall thidoiesses of 8.375 Inches and 0.350 inches, 
respectively; prior to the radial expansion, the Intemiediate non pre-expanded 
portions, 206c, 214c, and 220c. of the expandable tubular members, 206. 214. and 
220, respectively, have outside diameters of 7.625 inches; the slotted tubular 
members. 210, 212, 216, and 218, have inside diameters of 7.675 Inches; after Oie 
radial expansion, the inside diameters of the intermediate portions, 206c. 214c, and 
220c, of the expandable tubular members, 206, 214, and 220. are equal to 7.675 
inches; and the wellbore 224 has an inside diameter of 8.755 inches. 
(00761 In an exemplary embodiment, the pre^xpanded ends. 206a, 206d, 214a, 
214d, 220a, and 220d. of ttie expandable tubular members. 206, 214. and 220. 
respecthrely. and the slotted tubular members, 210, 212, 216. and 218, have 
outside diameters and wall thicknesses of 4.500 inches and 0.250 inches, 
respectively; prior to ttie radial expansion, ttie Intermediate non pre-expanded 
portions, 20ec 214c and 220c. of ttie expandable tubular members. 206. 214. and 
220, respectively, have outside diameters of 4.000 inches: ttie slotted tubular 
members, 210, 212, 216. and 218, have inside diameters of 4.000 inches; after ttie 
radial expanston. ttie iroide diameters of ttie intemiediate portions. 206c. 214c. and 
220c of ttie expandable tubular members. 206. 214. and 220. are equal to 4.000 
Inches; and ttie wellbore 224 has an inside diameter of 4.892 Inches. 
[0077] In an exemplary embodiment, the system 200 is used to inject or extract 
fluldic materials such as, for example, oil. gas. and/or water into or from ttie 
subtenranean formation 226b. 
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[0078] Referring now to Fig, 3, an exemplary embodiment of an expandable 
tubular member 300 wlU now be described. The tubular member 300 defines an 
interior region 300a and includes a first end 300b including a first threaded 
connection 300ba. a first tapered portion 300c. an intemiediate portion 300d. a 
second tapered portion 300e. and a second end 300f including a second threaded 
connection 300fa. The tubular member 300 further preferably includes an 
intemradiate sealing member 300g that is coupled to the exterior surface of the 
intermediate portion 300d. 

[0079] In an exemplary embodiment, the tubular member 300 has a 
substantially annular cross section. The tubular member 300 may be fabricated 
from any number of conventional commercially available materials such as. for 
example. Oilfield Country Tubular Goods (OCTG). 13 chromium steel 
tubing/casing, or L83, J55, or P1 1 0 API casing. 

[0080] In an exemplary embodiment, the interior 300a of the tubular member 
300 has a substantially drcular cross section. Furthermore, in an exemplary 
embodiment, the interior region 300a of the tubular member includes a firet inside 
diameter Di, an intermediate inside diameter Dim-, and a second inside diameter 
D2. In an exemplary embodiment, the first and second inside diameters. Di and D2, 
are substantially equal. In an exemplary embodiment, the first and second inside 
diameters. Di and D2. are greater than the intemftediate inside diameter D,mt. 
[00811 The first end 300b of the tubular member 300 is coupled to the 
Intentjediate portion 300d by the first tapered portion 300c. and the second end 
300f of the tubular member is coupled to the intennedlate portion by the second 
tapered portion SOOe. In an exemplary embodiment, the outside diametare of the 
firet and second ends. 300b and 300f, of the tubular member 300 is greater than 
the outside diameter of the intemiediate portion 300d of the tubular member. The 
firet and second ends. 300b and 300f, of the tubular member 300 include wall 
thicknesses. ti and tz, respectively. In an exemplary embodiment, the outside 
diameter of tt>e intemiediate portion 300d of ttie tubular member 300 ranges fttJm 
about 75% to 98% of the outside diametere of Uie first and second ends. 300a and 
300f. The intennediate portion 300d of the tubular member 300 Includes a vi^ll 
thidaiess tiNr> 

[0082] In an exemplary embodiment, ttie wall thicknesses ti and t2 are 
substantially equal in order to provide substantially equal buret strength for the first 
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and second ends. 300a and 300f. of the tubular number 300. In an exemplary 
embodiment, the wall thicknesses, ti and t2, are both greater than the wall 
thickness twr in order to optimally match the burst strength of the first and second 
ends, 300a and 300f, of the tubular member 300 with the intermediate portion 300d 
of the tubidar member 300. 

[00831 In an exemplary embodiment, the first and second tapered portions, 300c 
and 300e, are inclined at an angle, a, relative to the longitudinal direction ranging 
from about 0 to 30 degrees in order to optimally facilitate the radial expansion of the 
tubular member 300. In an exemplary embodiment, the first and second tapered 
portions, 300c and 300e, provide a smooth transifion between the first and second 
ends, 300a and 300f, and the intermediate portion 300d, of the tubular member 300 
in order to minimize stress concentrations. 

[008^ The intennediate sealing member 300g is coupled to the outer sur^K» of 
the intermediate portion 300d of the tubular member 300. In an exemplary 
embodiment, the intermediate sealing member 300g seals the interface between 
the intennediate portion 300d of the tubular member 300 and the interior surface of 
a wellbore casing 305, or other preexisting structure, after the radial expansion arid 
plastic defonnation of the Intemnediate portion 300d of the tubular member 300. In 
an exemplary embodiment, the intermediate sealing member 300g has a 
substantially annular cross section. . In an exemplary embodiment, the outside 
diameter of the Intemnediate sealing member 300g is selected to be less than the 
outside diameters of the first and second ends, 300a and 300f. of the tubular 
member 300 in order to optimally protect the intermediate sealing member 300g 
during placement of the tubular member 300 within the wellbore casings 305. The 
intermediate sealing member 300g may be fabricated from any number of 
conventional oommercicrily available materials such as, for example, themioset or 
thennoplasb'c peters. In an exemplary embodiment, the intermediate sealing 
member 300g is fabricated from thermoset polymers in wder to optimally seal the 
radially expanded Intennediate portion 300d of the tubular member 300 with the 
wellbore casing 305. In several alternative embodimente. the sealing member 300g 
includes one or more rigid anchors for engaging the wellbore casing 305 to thereby 
anchor the radially expanded and plastically defbmfied intennediate portion 300d of 
the tubular m«nber 300 to the wellbore casing. 



25791.292 



[0085] In an exemplary embodiment, the intemiedlate portion 300d of the 
tubular member 300 includes one or more radial passages, slots, or perforations 
that are covered by the sealing member SOOg. in an exemplary embodiment, the 
intermediate portion SOOd of the tubular member 300 includes one or more radial 
passages, slots, or perforations that are not covered by the sealing member 300g. 
[0086] Refening to Figs. 4, and 5a to 5d, In an exemplary embodiment, the 
tubular member 300 is fbnrod by a process 400 that includes the steps of: (1) 
upsetting both ends of a tubular membiw in step 405; (2) expanding both upset 
ends of the tubular member In step 410; (3) stress relieving both expanded upset 
ends of the tubular member In step 415; (4) fbmiing threaded connections In both 
expanded upset ends of the tubular member In ^ep 420; and (5) putting a sealing 
material on the outside diameter of the non-expanded Intermediate portion of the 
tubular member in step 425. 

[0087] As illustrated in FIG. 5a, in step 405. both ends, 500a and 500b. of a 
tubular member 500 are upset using conventional ups^ng methods. The upset 
ends, 500a and 500b. of the tubular member 500 include the wall thicknesses t, 
and t2. The intermediate portion 500c of the tubular member 500 includes the vvall 
thickness tiNT and the interior diameter Dimt. In an exemplary embodiment, the wall 
thicknesses ti and ta are substantialiy equal in order to provide burst strength that is 
substantially equal along the entire length of the tubular member 500. in an 
exemplary embodiment, the vi^ll thicknesses ti and t2 are both greater than the wall 
thickness t^ir in order to provide burst strength that is substantially equal along the 
entire length of the tubular member 500. and also to optimally facilitate the 
formation of threaded connections in the first and second ends. 500a and 500b. 
[OOSq As illustrated in Fig. 5b. In steps 41 0 and 41 5, both ends. 500a and 500b. 
of the tubular member 500 are radially expanded using conventional radial 
expansion methods, and then both ends, 500a and 500b, of the tubular member 
are stress relieved. The radially expanded ends. 500a and 500b, of the tubular 
member 500 include the interior diameters Di and D2. In an exemplary 
embodiment, the interior diameters Di and D2 are substantially equal In order to 
provide a burst strength that is substantially equal, in an exemplary embodiment, 
the ratio of the interior diameters Di and D2 to the interior diameter Dn^r ranges 
from about 100% to 120% In order lo facilitate the subsequent radial expansion of 
the tubular member 500. 



22 



r 

25791.292 



IP089] In a preferred embodiment the relationship between the wall thicknesses 
ti. t2. and twT of the tubular member 500; the inside diameters D,. D2 and Dimt of 
the tubular member 500; the inside diameter Dweab«e of the wellbore casing, or 
other structure, that the tubular member 500 will be inserted Into; and the outside 
diameter Dcone of the expansion cone that will be used to radially expand the tubular 
member 500 within the wellbore casing is given by the following expression: 

h 

where ti = ta: and 
Di = D2. 



[0090] By satisfying the relationship given In equation (1). the expansion forces 
placed upon the tubular member 500 during the subsequent radial expansion 
process are substantially equalized. More generally, the relationship giyen in 
equation (1 ) may be used to calculate the optimal geometry for the tubular member 
500 for subsequent radial expansion and plastic defomiation of the tubular member 
500 for fabricating and/or repairing a wellbore casing, a pipeline, or a structural 
st^porL 

100911 As illustrated In FIG. 5c. in step 420. conventional threaded connections, 
500d and 500e. are fbrmed in both expanded ends, 500a and 500b, of the tubular 
member 500. In an exemplary embodiment, the threaded connections. 500d and 
500e, are provided using conventional processes for fonning pin and box type 
threaded connections available from Atlas-Bradford. 

[0092] As Illustrated in Rg. 5d. in step 425, a sealing member 500f is then 
applied onto the outside diameter of the non-expanded intermediate portion 500c of 
the tubular member 500. The sealing member 500f may be applied to the outside 
diameter of the non-expanded Intemriediate portion 500c of the tubular member 500 
using any number of conventional commercially available methods. In a pretend 
embodiment, the sealing member 500f is applied to the outside diameter of the 
Intennedlate portion 500c of the tubular member 500 using commercially available 
chemical and temperature resistant adhesive bonding. 
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[0093J In an exemplary embodiment, the expandable tubular members, 206. 
214, and 220, of the system 200 are substantially identical to. and/or Incorporate 
one or more of the teachings of, the tubular members 300 and 500. 
[0094] Refemng to Fig. 6. an exemplary embodiment of tubular expansion cone 
600 for radially expanding the tubular members 206, 214, 220, 300 and 500 will 
now be described. The e}q)ansion cone 600 defines a passage 600a and includes 
a front end 605, a rear end 610. and a radial expansion section 615. 
(00951 In an exemplary embodiment, the radial expansion section 615 includes 
a first conical outer surface 620 and a second conicad outer sur^ce 625. The first 
conical outer surface 620 includes an angle of attack ffi and the second conical 
outer surface 625 includes an angle of attack az. In an exemplary embodiment, the 
angle of attack a^ is greater than the angle of attack os. In this manner, the first 
conical outer surface 620 optimally radially expands the intennediate portfons, 
206c. 214c, 220c. 300d, and 500c, of the tubular members, 206. 214, 220, 300, 
and 500, and the second conical outer surface 525 optimally radially expands the 
pre-expanded first and second ends. 206a and 206d, 214a and 214d, 220a and 
220d, 300b and 300f. and 500a and 500b, of the tubular members. 206, 214. 220. 
300 and 500. In an exemplary embodiment, the first conical outer surfece 620 
includes an angle of attack ar, ranging from about 8 to 20 degrees, and the second 
conical outer surface 625 includes an angle of attack ai ranging from about 4 to 15 
degrees in order to optimally radially expand and plastically defonn the tubular 
members. 206, 214. 220, 300 and 500. More generally, the expansion cone 600 
may indude 3 or more adjacent conical outer surfaces having angles of attack that 
decrease from the front end 605 of the expansion cone 600 to ttie rear end 610 of 
the expansion cone 600. 

[0096] Referring to Fig. 7, another exemplary embodiment of a tubular 
expansion cone 700 defines a passage 700a and includes a front end 705. a rear 
end 710. and a radial expansion section 715. In an exemplary embodiment, the 
radial expansion section 715 includes an outer surface having a substantially 
parabolic outer profile thereby providing a parabolokJ shape. In this manner, the 
outer surfece of the radial expansion section 715 provkJes an angle of attack that 
constantiy decreases from a maximum at the front end 705 of the expansion cone 
700 to a minimum at the rear end 710 of the expansran cone. The parabolic outer 
profile of the outer surface of Vtte radial expansion section 715 may be formed using 
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a plurality of adjacent discrete conical sections and/or using a continuous curved 
surface. In this manner, the region of the outer surface of the radial expansion 
section 715 adjacent to the front end 705 of the expansion cone 700 may optimally 
radially expand the Intennediate portions, 20te, 214c, 220c, 300d, and 500c, of the 
tubular members, 206, 214, 220, 300, and 500, while the region of the outer 
surface of the radial expansion section 715 adjacent to the rear end 710 of the 
expansion cone 700 may optimally radially expand the pre-expanded first and 
second ends, 206a and 206d. 214a and 214d. 220a and 220d. 300b and 300f. and 
500a and 500b, of the tubular members, 206, 214, 220, 300 and 500. In an 
exemplary embodiment, the parabolic profile of the outer surface of the radial 
expansion section 715 is selected to provide an angle of attack that ranges from 
about 8 to 20 degrees In the vicinity of the front end 705 of the expansion cone 700 
and an angle of attack In the vicinity of the rear end 710 of the expansion cone 700 
from about 4 to 1 5 degnses. 

[0097] In an exemplary embodiment, the tubular expansion cone 204 of the 
system 200 is substantially identical to the expansion cones 600 or 700, and/or 
incorporates one or more of the teachings of the expansion cones 600 and/or 700. 
[0098] In several alternative embodiments, the teachings of tiie apparatus 130. 
the system 200, the expandable tubular member 300, the method 400, and/or the 
expandable tubular member 500 are at least partiaily combined. 
Refening to Figs. 8a and 8b, in an exemplary embodiment, one or more of the 
slotted tubular members 145, 210, 212, 216, 218, and 300d include slotted tubular 
assemblies 800 that include a slotted tubular 802 that defines one or more radial 
passages 802a-802l and an elastic tubular sealing member 804 that is coupled to 
the slotted tubular 802. In an exemplary embodiment, the elastic tubular sealing 
member 804 is coupled to the exterior surface of the slotted tubular 802 and covers 
one or more of the rddial passages 802a-802l. In this manner, the flow of fluidto 
material3 through the covered radial passages of the slotted tubular 802 may be 
prevented by the elastic tubular sealing member 804 prior to and/or after the radial 
expansion and plastic deformatton of the slotted tubular 802 within a wellbore 806. 
Alternatively, the elastic tubular sesrting member 804 may be coupled to the interior 
surface of the slotted tubular member 802. 

[0100] In an exemplary embodiment, the elastic tubular sealing member 804 
comprises a swellable elastomeric material that swells in the presmce of a fluldto 

on 



25791J292 



material such as. for example, water In this manner, as illustrated In Fig. 8b, the 
elastic tubular sealing member 804, either before or after radial expansion of the 
slotted tuburar 802, will swell and expand radially into sealing contact with the 
interior surface of the wellbore 806. In this manner, the annulus between the 
slotted tubular 802 and the wellbore 806 may be fluidically sealed off. In several 
exemplary embodiments, the elastic tubular sealing member 804 Is fabricated from 
conventional commercially available swellable elastomeric materials such as, for 
example, the swellable elastomeric materials commercially available from Ruma 
Rubber B.V. In the Netheriands and/or the Aquaprene^ swellable elastomeric 
products available from Sanyo Chemical Industries. Ltd. in Japan. In several 
exemplary embodiments, the compo^tion of the swellable elastomeric material Is 
provided substantially as. disclosed In U.S. 4,590,227, the disclosure of which is 
Incorporated herein by reference. 

[0101] In several altemative embodiments, the slotted tubular members 145, 
210, 212, 216. 218, 300d, and 802 include radial passages that pennit fluldic 
materials to pass therethrough of ariy number of geometric shapes Including, for 
example, circular holes and/or slotted holes and/or serpentine openings and/or 
irregulariy shaped holes. 

[0102] In several altemative embodiments, one or more of the sealing members 
140. 206e, 214e. 220e, and 300g are fabricated from swellable elastomeric 
materials in order to provide sealing engagement with the wellbores 105 and/or 
224. 

[01031 An apparatus has been described that includes a zonal Isolation 
assembly including one or more solid tubular members, each solid tubular member 
including one or mora external seals, and one or more perforated tubular members 
coupled to the solid tubular members, and a shoe coupled to the zonal isolation 
assembly. In an exemplary embodiment, the zonal Isolation assembly further 
includes one or more intermediate solid tubular members coupled to and 
interieaved among the perforated tubular members, eadi intermediate solid tubular 
member including one or more external seals. In an exemplary embodiment, the 
zonal isolation assembly further includes one or more valve members for controlling 
the flow of fluidic materials between the tubular members. In an exemplary 
embodiment, one or nrK>re of the Intermediate solid tubular members include one or 
more valve members. 
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[0104] An apparatus has also been described that includes a zonal isolation 
assembly that includes one or more primary solid tubulars, each primary solid 
tubular including one or more external annular seals, n perforated tubulars coupled 
to the primary solid tubulars. and n-1 intenrnediate solid tubulars coupled to and 
interieaved among the perforated tubulars, each intenmediate solid tubular including 
one or more external annular seals, and a shoe coupled to the zonal isolation 
assembly. 

[0105] A method of isolating a first subten-anean zone from a second 
subterranean zone in a weltbore has also been described that includes positioning 
one or more primary solid tubulars within the wellbore, the primary solid tubulars 
traversing the first subten^nean zone, positioning one or more perforated tubulars 
within the wellbore. the perforated tubulars traversing the second subten-anean 
zone, fluidicly coupling the perforated tubulars and the primary soDd tubulars, and 
preventing the passage of fluids from the first subterranean zone to the second 
subterranean zone within the wellbore external to the solid and perforated tubulars. 
[0106] A method of extracting materials from a producing subten-anean zone in 
a wellbore, at least a portion of the wellbore including a casing, has also been 
described that Includes positioning one or more primary solid tubulars within the 
wellbore, fluidicly coupling the primary solid tubulars with the casing, positioning 
one or more perforated tubulars within the wellbore, the perforated tubulars 
traversing the producing subtenxinean zone, fluidicly coupling the perforated 
tubulars with the primary solid tubulars. fluidicly isolating the producing 
subterranean zone from at least one other subterranean zone within the wellbore, 
and fluidicly coupling at least one of the perforated tubulars with the producing 
subterranean zone. In an exemplary embodiment, the method further includes 
oontrdlably fluididy decoupling at least one of the perforated tubulars from at least 
one other of the perforated tubulars. 

[0107] An apparatus has also been described that includes a subterranean 
formation including a wellbore, a zonal isolation assembly at least partially 
positioned within the wellbore that includes one or more solid tubular members, 
each solid tubular member Including one or more external seals, and one or more 
perforated tubular members coupled to the solid tubular members, and a shoe 
positioned within the wellbore coupled to the zonal isolation assembly, wherein at 
least one of the solid tubular members and the perforated tubular members are 
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formed by a radial expansion process performed within ttie wellbore. In an 
exemplary embodiment, the zonal isolation assembly further includes one or more 
intemrtediate solid tubular members coupled to and interleaved among the 
perforated tubular members, each intermediate solid tubular member including one 
or more external seals, wherein at least one of the solid tubular members, the 
perforated tubular members, and the intermediate solid tubular members am 
formed by a radiai expansion process perfom^ed within the wellbore. In an 
exemplary embodiment, the zonal isolation assembly further comprises one or 
more valve members for controlling the flow of fluids between the solid tubular 
members and the perforated tubular members. In an exemplary embodiment, one 
or more of the intennediate solid tubular members include one or more valve 
members for controlling the flow of fluids between the solid tubular members and 
the perforated tubular members. 

[01081 An apparatus has also been described that includes a subterranean 
ifbrmation including a wellbore. a zonal isolation assembly positioned within the 
wellbore that includes one or more primaiy solid tubulare. each primary solid 
tubular including one or more external annular seals, n perforated tubulare 
positioned coupled to the primary solid tubulare, and n-1 intermediate solid tubulare 
coupled to and interieaved among the perforated tubulare. each intermediate solid 
tubular including one or more external annular seals, and a shoe coupled to the 
zonal isolation assembly, wherein at least one of the primary solid tubulare. the 
perforated tubulare. and the intennediate solid tubulare are fomwd by a radial 
expansion process perfomied within the wellbore. 

(01091 A method of isolating a first subtenanean zone from a second 
subterranean zone in a wellbore has also been described that includes positioning 
one or more primary solid tubulare within the wellbore. the primary solid tubulare 
traversing the first subterranean zone, positioning one or more perforated tubulare 
within the wellbore. the perforated tubulars traveraing the second subterranean 
zone, radially expanding at least one of the primary solid tubulare and perforated 
tubulare writhin the wellbore, fluididy coupling the peribrated tubulare and the 
primary solid tubulars, and preventing the passage of fluids from the first 
subterranean zone to the second subterranean zone vwthin the wellbore external to 
the primary solid tubulare and perforated tubulare. 
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[0110] A method of extracting materials from a producing subterranean zone in 
a welllwre, at least a portion of the wellbore including a casing, has also been 
described that Includes positioning one or more primary solid tubulars within the 
wellbore, positioning one or more perforated tubulars within the wellbore, the 
perforated tubulars traversing the producing subtenanean zone, radially expanding 
at least one of the primary solid tubulars and the perforated tubulars within the 
wellbore, fluididy coupling the primary solid tubulars with the casing, fluididy 
coupling the perforated tubulars with the primary solid tubulars, fluididy bolating the 
produdng subtenranean zone from at least one other subterranean zone within the 
wellbore, and fluididy coupling at least one of the perforated td>u]ar8 with the 
produdng subterranean zone. In an exemplary embodiment, the method further 
indudes controllably fluididy decoupling at least one of the perforated tutsulare from 
at least one other of the perforated tubulars. 

[0111] An apparatus has also been described that indudes a subterranean 
formation induding a wellbore, a zonal isolation assembly positioned within the 
wellbore that indudes n sdid tubular members positioned within the wellbore. each 
solid tubular member induding one or more external seals, and n-1 perforated 
tubular rhembers positioned within the welltmre coupled to and interleaved among 
the solid tubular members, and a shoe positioned within the wellbore coupled to the 
zonal isolation assembly. In an exemplary embodiment, the zonal isolation 
assembly further comprises one or more valve members for controlling the flow of 
fluids between the solid tubular members and the perforated tubular members. In 
an ex^plary embodirmnt, one or more of the solid tubular members Indude one 
or more valve members for controliing the flow of fluids between the solid tubular 
members and the perforated tubular members. 

[01 ig A system for isolating a first subtenanean zone from a secorKi 
subtenanean zone in a wellbore has also been described ttiat indudes means for 
posit'oning one or more primary solid titulars within the wellbore, the primary solid 
tubulars trav^ng the first subtenanean zone, means for positioning one or more 
peribrated tubulars within the wellbore, the perflated tubulars traversing the 
second subtenanean zone, means for fluididy coupling the perforated tubulars and 
the primary solid tubulars, and means for preventing the passage of fluids from the 
first subt^ranean zone to the second subterranean zone within the wellbore 
external to the primary solid tubulars and the perforated tubulars. 
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pi 13J A system for extracting materials from a producing subterranean zone in 
a weilbore. at least a portion of the wellbore including a casing, has also been 
described that Includes means for positioning one or more primary solid tubulars 
within the wellbore. means for fluldlcly couplihg the primary solid tubulars with the 
casing, means for positioning one or more perforated tubulars witWn the wellbore, 
the perforated tubulars traversing the producing subterranean zone, means for 
fluldldy coupling the perforated tubulars with the primary solid tubulars. means for 
fluididy isolating the producing subtenranean zone from at least one other 
subterranean zone within the weilbore. and means for fluididy coupling at least one 
of the perforated tubulars with the produdng subterranean zone. In an exemplary 
embodiment, the system further indudes means for controHably fluididy decoupling 
at least one of the perforated tubulars from at least one other of the perforated 
tubulars. 

[0114J A system for Isolating a first subterranean zone from a second 
subterranean zone in a wellbore has also been described that indudes means for 
positioning one or more primary solid tubulars within the wellbore. the primary solid 
tubulars traversing the first subterranean zone, means for positioriing one or more 
perforated tubulars within the wellbore. the perforated tubulars traversing the 
second subterranean zone, means for radially expanding at least one of the 
primary solid tubulars and perforated tubulars within the wellbore. means for 
fluididy coupling the perforated tubulars and the primary solid tubulars. and means 
for preventing the passage of fluids from the first subterranean zone to the second 
subterranean zone within the wellbore external to the primary solid tubulars and 
perforated tubulars. 

(01151 A system for extracting materials from a produdng subterranean zone In 
a wellbore, at least a portion of the wellbore induding a casing, has also been 
described that indudes means for positioning one or more primary solid tubulars 
within the wellbore, means for positioning one or more perforated tubulars within 
the wellbore, the perforated tubulars traversing the produdng subterranean zone, 
means for radially expanding at least one of the primary solid tubulars and the 
perforated tubulars within the wellbore, means for fluididy coupling the primary 
solid tubulars with the casing, means for fluididy coupling the perforated tubulars 
with the solid tubulars, means for fluididy isolating the produdng subtenanean 
zone from at least one other subtenranean zone within the wellbore, arid means for 
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fluididy coupling at least one of the perforated tubulars with the producing 
subterranean zone. In an exemplary embodiment, the system further includes 
means for controflably fluididy decoupling at least one of the perforated tubulars 
from at least one other of the perforated tubulars. 

[0116] A system for isolating subterranean zones traversed by a wellbore has 
also been described that indudes a tubular support member defining a first 
passage, a tubular expansion cone defining a second passage fluididy coupled to 
the first passage coupled to an end of the tubular support member and comprising 
a tapered end, a tubular liner coupled to and supported by the tapered end of the 
tubular expansion cone, and a shoe defining a valveable pas^ge coupled to an 
end of the tubular liner, wherein the tubular liner Includes one or more expandat>le 
tubular members that each indude a tubular body comprising an Intemnediate 
portion and first and second expanded end portions coupled to opposing ends of 
the intemiedlate portion, and a sealing member coupled to the exterior surface of 
the intermediate portion, and one or more slotted tubular members coupled to the 
expandable tubular members, wherein the inside diameters of the other tubular 
members are greater than or equal to the outside diameter of the tubular expansion 
cone. In an exemplary embodiment, the wall thicknesses of the first and second 
expanded end portions are greater than the wall thickness of the intermediate 
portion. In an exemplary embodiment, each expandable tubular member further 
indudes a first tubular transitlonary member coupled between the first e)q)anded 
end portion and the intermediate portion, and a second tubular transitlonary 
member coupled between the second expanded end portion and the intermediate 
portion, wherein the angles of indination of the first and second tubular 
transitlonary members relative to the intemriedlate portion ranges firom about 0 to 30 
degrees. In an exemplary embodiment, the outside diameter of the intenmedlate 
portion ranges from about 75 percent to about 98 percent of the outside diameters 
of the first and second expanded end portions. In an exemplary embodiment, the 
burst strength of the first and second expanded end porttons is substantially equal 
to the burst strength of the intermediate tubular section. In an exemplary 
embodiment, the ratio of the inside diameters of the first and second expanded end 
portions to the interior diameter of the intermediate portion ranges from about 100 
to 120 percent. In an exemplary embodiment, the relationship between the wall 
thicknesses ti, t2, and tinr of the first expanded end portion, the second expanded 



04 



25791292 



end portion, and the intermediate portion. respecUveiy, of the expandable tulHJiar 
meml)ers. the inside diameters Di. Da and D,mt of the first expanded end portion, 
the second expanded end portion, and the intermediate portion, respectively, of the 
expandable tubular members, and the Inside diameter of the wellbore 

casing that the expandable tubular member will be inserted Into, and the outside 
diameter Deom of the expansion cone that will be used to radially expand the 
expandable tubular member within the wellbore is given by the following 
expression: 



Wherein ti = and wh«^n Di = D2. 

[0117] In an exemplary embodiment, the tapered end of the tubular expansion 
cone Includes a plurality of adjacent discrete tapered secOorw. In an exemplary 
embodiment, the angle of attack of the adjacent discrete tapered secUons 
Increases In a continuous manner from one end of the tubular expansion cone to 
the opposite end of the tubular expansion cone. In ah exemplary embodiment, the 
tapered end of the tubular expansion cone Includes an paraboloid body. In an 
exemplary embodiment, the angle of attack <rf the outer surface of the parabotoid 
body increases h a continuous manner from one end of the paraboloid body to the 
opposite end of the paraboioM body. In an exemplary embodiment, the tubular 
liner comprises a plurality of expandable tubular members; and wherein the other 
tubular members are interteaved among the expandable tubular members. 
[Oliq A method of isolating subterranean zones traversed by a weUbore has 
also been described that includes positioning a tubular liner within the weHbore, and 
radially expanding one or more discrete portions of the tubular liner into 
engagement with the wellbore. In an exemplary embodiment, a plurality of discrete 
portfons of the tubular liner are radially expanded Into engagement with the 
wellbore. In an exemplary embodiment, the remaining portions of the tubular Hner 
are not radially expanded. In an exemplary embodiment, one of the discrete 
portions of the tubular liner is radially expanded by injecting a fluidic material into 
the tubular liner, and wherein the remaining ones of the discrete porttons of the 
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tubular liner are radially expanded by pulling an expansion cone through the 
remaining ones of the discrete portions of the tubular liner. In an exemplary 
embodiment, the tubular liner comprises a plurality of tubular members; and 
wherein one or more of the tubular members are radially expanded into 
engagement with the wellbore and one or more of the tubular members are not 
radially expanded into engagement with the wellbore. In an exemplary 
embodiment, the tubular members that are radially expanded Into engagement with 
the wellbore comprise a portion that is radially expanded into engagement with the 
wellbore and a portion that is not radially expanded into engagement with the 
wellbore. In an exemplary embodiment, the tubular liner includes one or more 
expandable tubular members that each include a tubular body comprising an 
intermediate portion and first and second expanded end portions coupled to 
opposing ends of the intemiediate portion, and a sealing member couple to the 
exterior surface of the Intermediate portion, and one or more slotted tubular 
members coupled to the expandable tubular members, wherein the inside 
diameters of the slotted tubular members are greater than or equal to the maximum 
inside diameters of the expandable tubular members. In an exemplary 
embodiment, the tubular liner includes a plurality of expandable tubular members; 
and wherein the slotted tubular members are interleaved among the expandable 
tubular members. 

[0119] A system for isolating subtenranean zones traversed by a wellbore has 
also been described that includes means for positioning a tubular liner within the 
wellbore, and means for radially expanding one or more discrete portions of the 
tubular iiner into engagement with the wellbore. In an exemplary embodiment, a 
plurality of discrete portions of the tubular liner are radially expanded Into 
engagement with the wellbore. In an exemplary embodiment ttie remaining 
portions of tiie tubular liner are not radially expanded. In an exemplary 
embodiment, one discrete portion of the tubular liner is radially expanded by 
injecting a fluidic material into the tubular liner; and wherein the ottier discrete 
portions of ttie tubular liner are radially expanded by pulling an expansion cone 
through the ottier discrete portions of the tubular liner. ' In an exemplary 
embodiment, the tubular liner includes a plurality of tubular members; and wherein 
one or more of the tubular members are radially expanded Into engagement with 
the wellbore and one or more of the tubular members are not radially expanded into 
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engagement with the wellbore. In an exemplary embodiment, the tubular members 
that are radially expanded into engagement with the wellbore include a portion that 
is radially expanded into engagement with the wellbore and a portion that is not 
radially expanded into engagement with the wellbore. 

[0120] An apparatus for isolating subtenranean zones has also been described 
that includes a subterranean formation defining a borehole, and a tubular liner 
poa*tioned in and coupled to the borehole at one or more discrete locations. In an 
exemplary embodiment, the tubular liner is coupled to the borehole at a plurality of 
disaete locations. In an exemplary embodiment, the tubular liner is coupled to the 
borehole by a process that includes positioning the tubular liner within the borehole, 
and radially expanding one or more discrete portions of the tubular liner Into 
engagement with the t)orehole. In an exemplary embodiment, a plurality of discrete, 
portions of the tubular liner are radially expanded into engagement with the 
borehole. In an exemplary embodiment, the remaining portions of the tubular liner 
are not radially expanded. In an exemplary embodiment, one of the discrete 
portions of the tubular liner Is radially expanded by injecGng a fiuidic material Into 
the tubular linen and wherein the other discrete portions of the tubular liner are 
radially expanded by pulling an expansion cone through the other discrete portions 
of the tubular liner. In an exemplary embodiment, the tubular liner comprises a 
plurality of tubular members; and wherein one or more of the tubular members are 
radially expanded into engagement with the borehole and one or more of the 
tubular members are not radially expanded into engagement with the borehole. In 
an exemplary embodiment, the tubular members that are radially expanded into 
engagement with the borehole include a portion that is radially expanded into 
engagement with the borehole and a portion that is not radially expanded into 
engagement with the borehole. In an exemplary embodiment, prior to the radial 
expansion the tubular liner includes one or more expandable tubular members that 
each include a tubular body comprising an intermediate portion and first and 
second expanded end portions coupled to opposing ends of the intenmediate 
portion, and a sealing member coupled to the exterior surface of the intemnediate 
portion, and one or more slotted tubular members coupled to the expandable 
tubular nnembers, wherein the inside diameters of the slotted tubular members are 
greater than or equal to the maximum inside diameters of the expandable tubular 
members. In an exemplary embodiment, the tubular liner includes a plurality of 
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expandable tubular members; and wherein the slotted tubular members are 
interleaved among the expandable tubular members. 

[0121] An apparatus has been described that includes a zonal isolation 
assembly induding one or more solid tubular members, each solid tubular member 
including one or more external seals, and one or more perforated tubular members 
coupled to the solid tubular members, and a shoe coupled to the zonal isolation 
assembly. One or more of the perforated tubular members include an elastic 
sealing member coupled to the perforated tubular member and covering one or 
more of the perforations of the perforated tubular member. In an exemplary 
embodiment the elastic sealing member comprises a tubular elastic sealing 
member. In an exemplary embodiment, the elastic sealing member comprises a 
swellable elastomeric sealing member that swells in the presence of fluidic 
materials. In an exemplary embodiment, one or more of the external seals 
comprise a swellable elastomeric sealing member that swells in the presence of 
fluidic materials, in an exemplary embodiment, the zonal isolation assembly further 
includes one or more intermediate solid tubular members coupled to and 
interteaved among the perforated tubular members, each intemiediate solid tubular 
member including one or more external seals. In an exemplary embodiment, the 
zonal isolation assembly further includes one or more valve members for controlling 
the flow of fluidic materials between the tubular members. In an exemplary 
embodimertt, one or more of the intermediate solid tubular members include one or 
more valve members. 

[0122] An apparatus has been described that includes a zonal isolation 
assembly including one or more primary solid tubulars, each primary solid tubular 
including one or more external seals, n perforated tubulars coupled to the primary 
solid tubulars, and n-1 intemiediate solid tubulars coupled to. and Interieaved 
among the perforated titulars, each intemiediate solid tubular including one or 
more external seals, and a shoe coupled to the zonal isolation assembly. One or 
more of the perforated tubular members Include an elastic sealing member coupled 
to the perforated tubular member and covering one or more of the perforations of 
the perforated tubular member. In an exemplary embodiment, the elastic sealing 
member ccmprises a swellable elastomeric sealing member that swells^ in the 
presence of fluidic materials. In an exemplary embodiment, one or more of the 
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external seals comprise a swellable elastomeric sealing member that swells In the 
presence of fluidlc materials. 

10123] A method of isolating a first subterranean zone from a second 
subterranean zone In a wellbore has been described that includes positioning one 
or more primary solid tubulars within the weHbore. the primary solid tubulara 
traversing the first subterranean zone, positioning one or more perforated tubulars 
within the wellbore. the perforated tubulars traversing the second subterranean 
zone, fluididy coupling the perforated tubulars and the primary solid tubulars, 
preventing the passage of fluids from the first subterranean zone to the second 
subtenranean zone within the wellbore external to the solid and perforated tubulars. 
and covering one or more of the perforations of one or more of the perforated 
tubular members using an elastic sealing member. In an exemplary embodiment, 
the elastic sealing member comprises a swellable elastomeric sealing member that 
swells In the presence of fluidic materials. 

P1241 A method of extracting m^rials from a producing subtenanean zone In 
a wellbore, at least a portion of the wdlbore including a casing, has been described 
that includes positioning one or more primary solid tubulars within the wellbore. 
fluididy coupling the primary solid tubulars with the casing, positioning one or more 
perforated tubulars within the wellbore, the perforated tubulara traversing the 
produdng subterranean zone, fluididy coupling the perforated tubulars wth the 
primary solid tubulara. fluididy isolating the produdng subtenwean zone from at 
least one other subterranean zone within the wellbore. fluididy couplli^ at least 
one of the perforated tubulara with the produdng subterranean zom, and covering 
one or more of the perforations of one or more of the perforated tubular membere 
using an elastic sealing member. In an exem^rfary embodiment, the elastic sealing 
member comprises a swellable elastomeric sealing member that swells in tt» 
presence of fluidic materials. In an exemplary embodiment, the method further 
Indudes controllably fluididy decoupling at least one of the perforated tubulars ftwn 
at least one other of the perforated tubulara. 

10125] An apparatus has been described that indudes a subten^nean fbmiation 
induding a wellbore, that indudes a zonal isolation assembly at least partially 
positioned within the wellbore induding one or more solid tubular membere, each 
solid tubular member induding one or more extemal seals, and one or more 
perforated tubular membere coupled to the solid tubular members, and a shoe 
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positioned within the welllKire coupled to the zonal isolation assembly. At least one 
of the solid tubular members and the perforated tubular members are formed by a 
radial expansion process performed within the wellbore, and one or more of the 
perforated tubular members Include an elastic sealing member coupled to the 
perforated tubular member and covering one or more of the perforations of the 
perforated tubular member. In an exemplary embodiment, the elastic sealing 
member comprises a swellable elastomeric sealing member that swells in the 
presence of fluldic materials. In an exemplary embodiment, one or more of the 
external seals comprise a swellable elastomeric sealing member that swells in the 
presence of fluidic materials. In an exemplary embodiment, the zonal isolation 
assembly further includes one or more intermediate solid tubular members coupled 
to and interieaved among the perforated tubular members, each Intemnediate solid 
tubular member including one or more external seals, wherein at least one of the 
solid tubular members, the perforated tubular members, and the intennediate solid 
tubular members are formed by a radial expansion process perfbnned within the 
wellbore. In an exemplary embodiment, the zonal isolation assembly further 
includes one or more valve members for controlling the flow of fluids between the 
solid tubular members and the perforated tubular members. In an exemplary 
embodiment, one or more of the intemnediate solid tubular members indude one or 
more valve members for controlling the flow of fluids between the solid tubular 
members and the perforated tubular members. 

P)12q An apparatus has been described that Includes a subterranean formation 
Including a wellbore, a zonal isolation assembly positioned within the weiibore 
Including one or more primary solid tubulars. each primary solid tubular including 
one or more external seals, n perforated tubulars positioned coupled to the primary 
solid tubulars. and n-1 intennediate solid tubulars coupled to and Interieaved 
among the perforated tubulars. each intennediate solid tubular Including one or 
more external seals, and a shoe coupled to the zonal isolation assembly. At least 
one of the primary solid tubulars. the perforated tubulars. and the intennediate solid 
tubulars are formed by a radial expansion process perfonned within the wellbore. 
and one or more of the perforated tubular members include an elastic sealing 
memtwr coupled to the perforated tubular member and covering one or more of the 
perforations of the perforated tubular member. In an exemplary embodiment, the 
elastic seaHng member comprises a swellable dastomeric sealing member that 
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swells in the presence of fluldic materials. In an exemplary embodiment, one or 
more of the external seals comprise a swellat)ie elastomeric sealing meml)er that 
swells in the presence of fluWic materials. 

[0127] A method of isolating a first subteiranean zone from a second 
subterranean zone In a wellbore has been described that includes positioning one 
or more primary solid tubulars within the wellbore, the primary solid tubulars 
traverslrni the first subterranean zone, positioning one or more perforated tubulars 
within the wellbore. the perforated tubulars traversing the second subterranean 
zone, radially expanding at least one of the primary solid tubulars and perforated 
tubulars within the wellbore, fluldicly coupling the perforated tubulars and the 
primary solid tubulars. preventing the passage of fluids from the first subtenanean 
zone to the second subterranean zone within the wellbore external to the primary 
solid tubulars and perforated tubulars. and covering one or more of the perforations 
of one or more of the perforated tubular members using an elastic sealing member. 
In an exemplary embodiment, the elastic sealing member comprises a swellable 
elastomeric sealing member that swells in the presence of fluidic materials. 
[0128] A method of extracting materials from a producing subterranean zone In 
a wBllboro. at least a portion of the wellbore including a casing, has been described 
that includes positioning one or more primary solid tul)ulars within the wellbore, 
positioning one or more perforated tubulars within the wellbore. the perforated 
tubulars traversing the producing subterranean zone, radially expanding at least 
one of the primary solid tubulars and the perforated tubulars within the wellborB. 
fluididy coupling the primary solid tubulars with the casing, fliddidy coupling the 
perforated tubulars with the primary soUid tubulars. fluididy Isolating the producing 
subterranean zone from at least one other subtenanean zone within tfie wellbore, 
fluididy coupling at least one of the perforated tubulars with ttie produdng 
subterranean zone, and covering one or more of Uie perforations of one or more of 
the perforated tubular members using an elastic sealing member. In an exemplary 
embodiment, the elastic sealing member comprises a swellable elastomeric sealing 
member that swells In the presence of fluidic materials. In an exemplary 
embodiment, the method further indudes controllably fluididy decoupling at least 
one of the perforated tubulars from at least one other of the perforated tubulars. 
[0129] An apparatus has been described that indudes a subterranean formation 
induding a wellbore, a zonal Isolation assembly positioned within tiie wellbore 
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induding: n solid tubular members positioned within the wellbore, each solid tubular 
member Including one or more extemal seals, and n-1 perforated tubular memt>ers 
positioned within the wellbore coupled to and interleaved among the solid tubular 
members, and a shoe positioned within the wellbore coupled to the zonal isolation 
assembly. One or more of the perforated tubular members include a tubular elastic 
sealing member coupled to the perforated tubular member and covering one or 
more of the perforations of the perforated tubular member. In an exemplary 
embodiment, the elastic sealing member comprises a swellable elastomeric sealing 
member that swells in the presence of fluidic materials. In an exemplary 
embodiment, one or more of the external seals comprise a swellable elastomeric 
sealing member that swells in the presence of fluidic materials. In an exemplary 
embodiment, the zonal isolation assembly further comprises one or more valve 
members for controlling the flow of fluids between the solid tubular members and 
the perforated tubular members. In an exemplary embodiment, one or more of the 
solid tubular members include one or more valve members for controlling the flow 
of fluids between the solid tubular members and the perforated tubular members. 
[0130] A system for isolating a first subterranean zone from a second 
subterranean zone in a wellbore has been described that includes means for 
positioning one or more primary solid tubulars within the wellbore, the primary solid 
tubulars traversing the first subterranean zone, means for positioning one or more 
perforated tubulars within the wellbore, the perforated tubulars traversing the 
second subterranean zone, means for fiuidicly coupling the perforated tubulars and 
the primary solid tubulars, means for preventing the passage of fluids from the first 
subterranean zone to the second subterranean zone within the wellbore external to 
the primary solid tubulars and the perforated tubulars. and means for sealing one or 
more of the perforations of one or more of the perforated tubular memt>ers. 
[0131] A system for extracting materials from a producing subterranean zone in 
a wellbore, at least a portion of the wellbore including a casing, has been described 
that includes means for positioning one or more primary solid tubulars within the 
wellbore, means for fiuidicly coupling the primary solid tubulars with the casing, 
means for positioning one or more f^rforated tubulars within the wellbore, the 
perforated tubulars traversing the producing subtenraneari zone, means for fluldidy 
coupling the perforated tubulars with the primary solid tubulars, means for fluldidy 
isolating the producing subterranean zone from at least one other subten^anean 
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zone Within the wellbore. means for fluididy coupling at least one of the perforated 
tubulars with the producing subterranean zone, and means for sealing one or more 
of the perforations of one or more of the perforated tubular members using an 
elastic sealing member. In an exemplary embodiment, the system further includes 
means for controllably fluididy decoupling at least one of the perforated tubulars 
from at least one other of the perforated tubulars. 

[01321 A system for isolating a first subterranean zone from a second 
subtenranean zone in a welibore has been described that indudes means for 
positioning one or more primary solid tubulars within the welibore, the primary solid 
tubulars traversing the first subtenBrwan zone, means for positioning one or more 
perforated tubulars within the welibore, the perforated tubulars traversing the 
second subterranean zone, means for radially expanding at least one of the 
primary solid tubulars and perforated tubulars within the welibore, means for 
fluididy coupling the perforated tubulars and the primary solid tubulars. means for 
preventing the passage of fluids from the first subtenBnean zone to the second 
subterranean zone within the welibore extemal to the primary sdid tubulars and 
perforated tubulars. and means for sealing one or more of the perforations of one 
or more of the perforated tubular members using an elastic sealing member. 
[0133] A system for extracting materials from a produdng subtenBnean zone in 
a welibore, at least a portion of the welibore including a casing, has been described 
that indudes means for positioning one or more primary solid tubulars within the 
welibore, means for positioning one or more perforated tubulars within the welibore. 
the perforated tubulars traversing the produdng subterranean zone, means for 
radially expanding at least one of the primary solid tubulars and tine perforated 
tubulars within the welibore, means for fluididy coupling the primary solid tubulars 
with the casing, means for fluididy coupling the perforated tubulars with ttie solid 
tubulars, means for fluididy isolating the produdng subtenranean zone from at least 
one other subten^nean zone within the welibore. means for fluididy coupling at 
least one of the perforated tubulars with the produdng subterranean zone, and 
means for sealing one or more of the perforations of one or more of the perforated 
tubular members using an elastic sealing member. In an exemplary embodiment, 
the system further indudes means for controllably fluididy decoupling at least one 
of the perforated tubulars from at least one other of the perforated tubulars. 
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[0134] A system for isolating subterranean zones traversed by a wellbore has 
been described that Includes a tubular support member defining a first passage, a 
tubular expansion cone defining a second passage fluididy coupled to the first 
passage coupled to an end of the tubular support member and Including a tapered 
end, a tubular liner coupled to and supported by the tapered end of the tubular 
expansion cone, and a shoe defining a valveable passage coupled to an end of the 
tubular liner. The tubular liner Includes one or more expandable tubular members 
that each include: a tubular body comprising an intemiediate portion and first and 
second expanded end portions coupled to opposing ends of the intemiediate 
portion, and a sealing member coupled to the exterior surface of the intermediate 
portion, and one or more perforated tubular members coupled to the expandable 
tubular members. The inside diameters of the perforated tubular members are 
greater than or equal to the outside diameter of the tubular expansion cone. In an 
exemplary embodiment, the wall thicknesses of the first and second expanded end 
portions are greater than the wall thickness of the intermediate portion, in an 
exemplary embodiment, each expandable tubular member further includes: a first 
tubular transltionary member coupled between the first expanded end portion and 
the intermediate portion, and a second tubular transltionary member coupled 
between the second expanded end portion and the Intennediate portion. The 
angles of inclination of the first and second tubular transltionary members relative to 
the intemnediate portion ranges from about 0 to 30 degrees. In an exemplary 
embodiment the out^'de diameter of the Intermediate portion ranges from about 75 
percent to about 98 percent of the outside diameters of ttie first and second 
expanded end portions, in an exemplary mbodiment, the burst strength of the first 
and second expanded end portions is substantially equal to ttie burst strengtti of 
tiie intemiediate tubular section. In an exemplary embodiment, the ratio of the 
inside diameters of ttie first and second expanded end portions to ttte Interior 
diameter of the intemiediate portion ranges from about 100 to 120 percent. In an 
exemplary embodiment, the relationship between the wall ttiteknesses ti, ta, and tmr 
of the first expanded end portion, ttie second expanded end portion, and the 
intenmediate porta'on, respectively, of the expandable tubular members, ttie inside 
diameters Di, and Dm of the first expanded end portion, the second expanded 
end portion, arKi the intermediate portion, respectively, of ttie expandable tubular 
members, and the Inside diameter [Wwra of the wellbore casing ttiat the 
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expandable tubular member will be Inserted into, and the outside diameter Dcone of 
the expansion cone that will be used to radially expand the expandable tubular 
member within the wellbore is given by the following expression: 



Dwellbore-l* 




wherein ti = t2; and wherein Di = D2. 

[0135] In an exemplary embodiment, the tapered end of the tubular expansion 
cxKie includes a plurality of adjacent discrete tapered sections, in an exemplary 
embodiment, the angle of attadc of ti^ adjacent discrete tapered sections 
Increases in a continuous manner from one end of the tubular expansim cone to 
the opposite end of the tubular expansion cone. In an exemplary embodiment, the 
tapered end of the tubular expansion cone includes an paraboloid body. In an 
exemplary embodiment the angle of attadc of the outer surface of the paraboloid 
body increases in a continuous manner from one end of the paraboloid body to the 
opposite end of the paraboloid body. In an exemplary embodiment, the tubular 
liner includes a plurality of expandable tubular members, and the other tubular 
members are Interleaved among the expandable tubular members. In an 
exemplary embodiment, one or more of the perforated tubular members include an 
elastic sealing member coupled to an exterior surface of the perforated tubular 
member and covering one or more of the perforations of the perforated tubular 
member. 

[013q A method of isolating subterranean zones traversed by a wellbore has 
been described that Includes positioning a tubular liner within the wellbore, and 
radially expanding one or more discrete portions of the tubular liner Into 
engagement with the wellbore. The tubular liner includes a plurality of tubular 
members; and wherein one or more of the tubular members are radially expanded 
into engagement with the wellbore and one or more of the tubular members are not 
radially expanded into engagement with the wellbore, and tubular liner indudes one 
or more expandable tubular members that each indude: a tubular body comprising 
an intermediate portion and first and second expanded end portions coupled to 
opposing ends of the intermediate portion, and a sealing member coupled to the 
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exterior surface of the intermediate portion, and one or more perforated tubular 
members coupled to the expandable tubular members. The inside diameters of the 
perforated tubular members are greater than or equal to the maximum inside 
diameters of the expandable tubular members. In an exemplary embodiment, the 
tubular liner Includes a plurality of expandable tubular members; and wherein the 
perforated tubular members are interleaved among the expandable tubular 
members. In an exemplary embodiment, one or more of the perforated tubular 
members include an elastic sealing member coupled to an exterior surface of the 
perforated tubular memt)er and covering one or more of the perforations of the 
perforated tubular member 

[0137] An apparatus for isolating subten^anean zones has been described that 
includes a subten-anean formation defining a borehole, and a tubular liner 
positioned in and coupled to the borehole at one or more discrete locations. The 
tubular ilner Includes a plurality of tubular members; and one or more of the tubular 
members are radially expanded, into engagement with the borehole and one or 
more of the tubular members are not radially expanded into engagement with the 
borehole. The tubular liner is coupled to the borehole by a process that includes 
positioning the tubular liner within the borehole, and radially expanding one or more 
discrete portions of the tubular liner Into engagement with the borehole. In an 
exemplary embodiment, prior to the radial expansion the tubular H^er Includes one 
or more expandable tubular members that each include a tubular body comprising 
an intermediate portion and first and second expanded end portions coupled to 
opposing ends of the Intermediate portion, and a sealing member coupled to the 
exterior surface of the intermediate portion, and one or more perforated tubular 
members coupled to the expandable tubular members. The inside diameters of the 
perforated tubular members are greater than or equal to the maximum inside 
diameters of the expandable tubular members. In an exemplary embodiment, the 
tubular liner Includes a plurality of expandable tubular members, and the perforated 
tubular members are interleaved among the expandable tubular members. In an 
exemplary embodiment, one or more of the perforated tubular memk>ers include a 
tubular elastic sealing member coupled to an exterior surface of the perforated 
tubular member and covering one or more of the perforations of the perforated 
tubular memt)er. 
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[0138] A method of sealing an annulus between a wellbore and a tubular 
member positioned within the wellbore has been descnl>ed that includes coupling a 
swellable elastomeric material to the exterior of the tubular member that swells in 
the presence of fluldic materials to sealingly engage the wellbore. In an exemplary 
embodiment, the method further includes radially expanding and plastically 
defomning the tubular member within the wellbore. In an exemplary embodiment, 
the tubular member defines one or more radial passages. In an exemplary 
embodiment, the swellable elastomeric materials covers and seals one or more of 
the radial passages of the tubular member. 

[0139] In several alternative embodiments, the teachings of the present 
disclosure may be applied to, for example, oil and gas exploration and production 
and/or the extraction of gepthennal energy from subten-anean fwmations. 
[0140] Although illustrative embodiments of the invention have been shown and 
described, a wide range of modification, changes and substitution is contemplated 
in the foregoing disclosure, in some instances, some features of the present 
invention may be employed without a corresponding use of the other features. 
Accordingly, it is appropriate that the appended claims be construed broadly and in 
a manner consistent with the scope of the invention. 
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Claims 

What is claimed is: 

1 . An apparatus, comprising: 

a zonal isolation assembly comprising: 

one or more solid tubular members, eacii solid tubular member 

including one or more external seals; and 
one or more perforated tubular members coupled to the solid tubular 
members; and 
a shoe coupled to the zonal isolation assembly; 

wherein one or more of the perforated tubular members indude an elastic 
sealing member coupled to the perforated tubular member and 
covering one or more of the perforations of the perforated tubular 
member. 

2. The apparatus of daim 1, wherein the elastic sealing member comprises a 
tubular elastic sealing member. 

3. The apparatus of daim 1, wherein the elastic sealing member comprises a 
swellable elastomeric sealing member that swells in the presence of fluidic 
materials. 

4. The apparatus of daim 1. wherein one or more of the external seals 
comprise a swellable elastomeric sealing member that swells in the presence of 
fluidic materials. 

5. The apparatus of claim 1, wherein the zonal isolation assembly further 
comprises: . 

one or mote Intermediate solid tubular members coupled to and interieaved 
among the perforated tubular members, each intemnediate solid 
tubular member induding one or more external seals. 
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6. The apparatus of daim 1, wherein the zonal isolation assembly further 
comprises one or more valve members for controlling the flow of fluidic materials 
between the tubular members. 

7. The apparatus of daim 5, wherein one or more of the intermediate solid 
tubular members include one or more valve members. 



8. An apparatus, comprising: 

a zonal isolation assembly comprising: 

one or more primary solid tubulare, each primary solid tubular 

including one or more external seals; 
n perforated tubulars coupled to the primary solid tubulars; and 
n-1 intenfnediate solid tubulars coiq)led to and interieaved among the 
perforated tubulars. each Intennediate solid tubular including 
one or more exiemsri seals; and 
a shoe coupled to the zonal isolation assembly; 

wherein one or more of the perforated tubular members include an elastic 
sealing member coupled to the perforated tubular member and 
covering one or more of the perforations of the perforated tubular 
member. 



9. The apparatus of claim 8. wherein the elastic sealing member comprises a 
swellable dastomeric sealing member that swells in the presence <rf fluidic 
materials. 

10. The apparatus of daim 8, wherein one or more of the external seats 
comprise a swellable elastomeric sealing member that swells In the presence of 
fluidic materials. 

11. A method of isolating a first subterranean zone from a second subterranean 
zone in a wellbore. compri^ng: 

positioning one or more primary solid tubulars within the weilbore. the 
primary solid tubulars traversing the first subten-anean zone; 
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positioning one or more perforated tubulars within the wellbore, the 

perforated tubulars traversing the second subtenBnean zone; 
fluidicly coupling the perforated tubulars and the primary solid tubulars; 
. preventing the passage of fluids from the first subten-anean zone to the 

second subterranean zone within the wellbore extemai to the solid 

and perforated tubulars; and 
covering one or more of the perforations of one or more of the perforated 

tubular members using an elastic sealing member. 

12. The method of daim 11, wherein the elastic sealing meml)er comprises a 
swellable elastomeric sealing member that swells in the presence of fluidic 
materials. 

13. A method of extracting materials from a producing subterranean zone in a 
wellbore. at least a portion of the wellbore including a casing, comprising; 

positionir^ one or more primary solid tubulars within the wellbore; 

fluidicly coupling the primary solid tubulars with the casing; 

positioning one or more perforated tubulars within the wellbore, the 

perforated tubulars traversing the producing subterranean zone; 
fluididy coupling the perforated tubulars the primary solid tubulars; 
fluididy isolating the produdng subterranean zone from at least one other 

subten^anean zone within the wellbore; 
fluididy coupling at least one of the perforated tubulars with the producing 

subterranean zone; and 
covering one or more of the perforations of one or more of the perforated 

tubular members using an elastic sealing member 

14. The method of claim 13, wherein the elastic sealing member comprises a 
swellable elastomeric sealing member that swells in the presence of fluidic 
materials. 

1 5. The method of daim 1 3, forthi&r comprising: 

controllabiy fluididy decoupling at least one of the perforated tubulars from at 
least one other of the perforated tubulars. 
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16. An apparatus, comprising: 

a subterranean formation including a wellbore; 

a zonal isolation assembly at least partially positioned within the wellbore 
comprising: 

one or more solid tubular members, each solid tubular member 

induding one or more external seals; and 
one or more perforated tubular members coupled to the solid tubular 

members: and 

a shoe positioned within the wellbore coupled to the zonal isolation 
assembly; 

wherein at least one of the solid tubular members and the perforated tubular 
members are formed by a radial expansion process performed within 
the wellbore; and 

wherein one or more of the perforated tubular members include an elastic 
sealing member coupled to the perforated tubular member and 
covering one or more of the perforations of the perforated tubular 
member. 

17. The apparatus of daim 16, wherein the elastic sealing member comprises a 
swellable elastomeric sealing member that swells in the presence of fluidic 
materials. 

18. The apparatus of daim 16. wherein one or more of the external seals 
comprise a swellable elastomeric sealing member that swells in the presence of 
fluidic materials. 

19. The apparatus of daim 16, wherein the zonal isolation assembly further 
comprises: 

one or more intennediate solid tubular members coupled to and interteaved 
among the perforated tubular members, each intermediate solid 
tubular member induding one or more extemal seals; 
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wherein at least one of the solid tubular members, the perforated tubular 
members, and the intermediate solid tubular members are formed by 
a radial expansion process performed within the wellbore. 

20. The apparatus of dalm 16, wherein the zonal Isolation assembly further 
comprises one or more valve members for controlling the flow of fluids between the 
solid tubular members and the perforated tubular members. 

21. The apparatus of claim 19, wherein one or more of the intemiediate solid 
tubular members include one or more valve members for controlling the flow of 
fluids between the solid tubular members and the perforated tubular members. 

22. An apparatus, comprising: 

a subtenanean fbnmation including a wellbore; 

a zonal isolation assembly positioned withni the weHbpre comprising: 

one or more primary solid tubulars. each primary solid tubular 

including one or more external seals; 
n perforated tubulars positioned coupled to the primary solid tubulars; 
and 

n-1 intemiediate solid tubulars coupled to and interieaved among the 
perforated tubulars. each intermediate solkJ tubutar Including 
one or more externa) seals; and 
a shoe coupled to the zonal isolation assembly; 

wherein at teast one of the primary soBd tubiriars, the perforated tubulars. 

arKl the intermediate solid tubulars are formed by a radial expansion 

process performed within the wellbore; and 
wherein one or more of the perforated tubular members include an elastic 

sealing member coupled to the perforated tubular member and 

covering one or more of the perforations of the perforated tubular 

member. 

23. The apparatus of dalm 22, wherein the elastic seating member comprises a 
swellable elastomeric sealing member that swells in the presence of fluidic 
materials. 

An 
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24. The apparatus of daim 22, wherein one or more of the external seals 
comprise a swellable elastomerio sealing member that swells in the presence of 
fluldic materials. 

25. A method of isolating a first subtenanean zone from a second subterranean 
zone in a wetlbore, oomprishg: 

positioning one or more primary solid tubulars within the welibore, the 

primary solid tubulars traversing the first subtenanean zone; 
positioning one or more perforated tubulars within the wellbore, the 

perforated tubulars traversing the second subterranean zone; 
radially expanding at least one of the primary solid tubulars and perforated 

tubulars within the wellbore; 
fluididy coupling the perforated tubulars and the primary solid tubulars; 
preventing the passage of fluids from the first subterranean zone to the 

second subterranean zone within the wellbore external to the primary 

solid tubulars and perforated tubulars; and 
covering one or more of the perforations of one or more of the perforated 

tubular members using an eiastic sealing member. 

26. The method of daim 25. wherein the elastic sealing member comprises a 
swellable elastomeric sealing member that swells In the presence of fluidic 
materials. 

27. A method of extracting materials from a produdng subterranean zone in a 
wellbore. at least a portion of the wellbore induding a casing, comprising; 

positioning one or more primary solid tubulars within the wellbore; 
positioning one or more perforated tubulars within the wellbore, the 

perforated tubulars traversing the produdng subterranean zone; 
radially expanding at least one of the primary solid tubulars and the 

perforated tubulars within the wellbore; 
fluididy coupling the primary solid tubulars with the casing; 
fluididy coupling the perforated tubulare with the primary solid tubulars; 
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fluididy isolating the producing subterranean zone from at least one other 

subten-anean zone virithin the wellbore; 
fluididy coupling at least one of the perforated tubulars with the produdng 

subten^nean zone; and 
covering one or more of the perforations of one or more of the perforated 

tubular members using an elastic sealing member. 

28. The method of dalm 27. wherein the elastic sealing member comprises a 
swellable elastomeric sealing member that swells in the presence of fluidic 
materials. 

29. The method of daim 27, further comprising: 

contrdlably fluididy decoupling at least one of the perforated tubulars from at 
least one other of the perforated tubulars. 

30. An apparatus, comprising: 

a subterranean fonmation induding a wellbore; 

a zonal Isolation assembly positioned within the wellbore comprising: 

n solid tubular members positioned within the wellbore. each solid 

tubular member induding one or more external seals; and 
n-l perforated tubular members positioned within the wellbore 
coupled to and interleaved among the solid tubular members; 
and 

a shoe positioned within the wellbore coupled to the zonal isolation 
assembly; 

wherein one or more of the perforated tubular members indude a tubular 
elastic sealing member coupled to the perforated tubular member and 
covering one or more of the perforations of the perforated tubular 
member. 

31. the apparatus of daim.30, wherein the elastic sealing memt>er comprises a 
swellable elastomeric sealing memt)er that swells in the presence of fluidic 
materials. 

1:4 
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32. The apparatus of daim 30, wherein one or more of the external seals 
comprise a swelbble elastomeric sealing member that swells in the presence of 
fiuidic materials. 

33. The apparatus of daim 30, wherein the zonal Isolation assembly further 
comprises one or more valve members for controlling the flow of fluids between the 
solid tubular members and the perforated tubular members. 

34. The apparatus of daim 30, wherein one or more of the solid tubular 
members indude one or more valve members for controlling the flow of fluids 
between the solid tiA>ular members and the perforated tubular members. 

35. A system for isolating a first subterranean zone from a second subterranean 
zone in a weilbore, comprising: 

means for positioning one or more primary solid tubulars within the wellbore, 
the primary solid tubulars traversing the first subterranean zone; 

means for positioning one or more perforated tubulars within the wellbore. 
the perforated tubulars traversing the second subterranean zone; 

means for fluidicly coupling the perforated tubulars and the primary solid 
tubulars; 

means for preventing the passage of fluids from the first subterranean zone 
to the second subtenxinean zone within the wellbore extemal to the 
primary solid tubulars and the perforated tubulars; and 

means for sealing one or more of the perforations of one or more of the 
perforated tubular members. 

36. A system for extracting materials from a produdng subten^nean zone in a 
wellt>ore, at least a portion of the wellbore induding a casing, comprising; 

means for positioning one or more primary solid tubulars within the wellbore; 
means for fluididy coupling the primary solid tubulars with the casing; 
means for positioning one or more perforated tubulars within the wellbore. 

the perforated tubulars traversing the produdng subterranean zone; 
means for fluididy coupling the perforated tubulars with the primary solid 

tubulars; 
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means for fluldidy isolating the producing subterranean zone from at least 
one c^er subterranean zone within the wellbore; 

means for fluididy coupling at least one of the perforated tubulars with the 
produdng subten^nean zone; and 

means for sealing one or more of the perforations of one or more of the 
perforated tubular members using an elastic sealing member, 

37. The system of dalm 36, further comprising: 

means for controllably fluididy decoupling at least one of the perforated 
tubulars from at least one other of the perforated tubulars. 



. 38. A system for isolating a first subtenranean zone from a second subten-anean 
zone in a wellbore, comprising: 

means for positioning one or more primary solid tubulars within the wellbore, 

the primary solid tubulars traversing the first subten^nean zone; 
means for positioning one or more perforated tubulars within the wellbore, 

the perforated tubulars traversing the second subtenwean zone; 
means for radially expanding at least one of the primary solid tubulars and 

perforated tubulars within the wellbore; 
means for fluididy coupling the perforated tubulars and the primary solid 

tubulars; 

means for preventing the passage of fluids from the first subterranean zone 
to the second subterranean zone within the wellbore external to the 
primary solid tubulars and perforated tubulars; and 

means for sealing one or more of the perforations of one or more of the 
perforated tubular members using an elastic sealing member. 

39. A system for extracting materials from a produdng subterranean zone in a 
wellbore, at least a portion of the welltx>ie induding a casing, comprising; 

means for positioning one or more primary solid tubulars within the wellbore; 
means for positioning one or more perforated tubulars within the wellbore, 

the perforated tubulars traversing the produdng subterranean zone; 
means for radially expanding at least one of the primary solid tubulars and 
the perforated tubulars within the wellbore; 
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means for fluidlcly coupling the primary solid tubulars with the casing; 
means for fluldfcly coupling the perforated tubulars with the solid tubulars; 
means for fluididy Isolating the producing subten^nean zone from at least 

one other subterranean zone within the wellbore; 
means for fluididy coupling at least one of the perforated tubulars with the 

produdng subterranean zone; and 
means for sealing one or more of the perforations of one or more of the 

perforated tubular members using an elastic sealing member. 

40. The system of dalm 39, further comprising: 

means for controllably fluididy decoupling at least one of the perforated 
tubulars from at least one other of the perforated tubulars. 

41. A system for isolating subtenranean zones traversed by a wellbore, 
comprising: 

a tubular support member defining a first passage; 
a tubular expansion cone defining a second passage fluididy coupled to the 
first passage coupled to an end of the tubular support member and 
comprising a tapered end; 
a tubular liner coupled to and supported by the tapered end of the tubular 

expansion cone; and 
a shoe defining a valveable passage coupled to an end of the tubular liner; 
wherein the tubular liner comprises: 

one or more expandable tubular members that each comprise: 

a tubular body comprising an intermediate portion and first and 
second expanded end portions coupled to opposing 
ends of the intermediate portion; and 
a sealing member coupled to the exterior surface of the 
intermediate portion; and 
one or more perforated tubular members coupled to the expandable 
tubular memt>er$; 

wherein the inside diameters of the perforated tubular members are greater 
than or equal to the outside diameter of the tubular expansion cone. 
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42. The system of claim 41 , wherein the wall thicknesses of the first and second 
expanded end portions are greater than the wall thickness of the intermediate 
portion. 

43. The system of daim 41, wherein each expandable tubular member further 
comprises: 

a first tubular transitionary member coupled between the first exparided end 

portion and the Intennediate portion; and 
a second tubular transitionary member coupled between the second 

expanded end portion and the Intemnedlate portion; 
wherein the angles of inclination of the first and second tubular transitionary 

members relative to the intemnedlate portion ranges from about 0 to 

30 degrees. 

44. The system of claim 41, wherein the outside diameter of the intermediate 
portion ranges from about 75 percent to about 98 percent of the outsMe diameters 
of the first and second expanded end portions. 

45. The system of daim 41, wherein the burst strength of the first and second 
expanded end portions is substantially equal to the burst strength of the 
Intermediate tubular section. 

46. The system of daim 41, wherein the ratio of the inside diameters of the first 
and second expanded end portions to the interior diameter of the intermediate 
portion ranges from about 1 00 to 1 20 percent. 

47. The system of daim 41, wherein the relationship between the wall 
thteknesses ti, t2, and tiNr of the first expanded end portion, the second expanded 
end portion, and the intemnedlate portion, respectively, of the expandable tubular 
members, the inside diameters Dt, D2 and Dint of ttie first expanded end portion, 
the second expanded end portion, and the Intermediate portion, respectively, of the 
expandable tubular members, and the inside diameter Dw»ibm of the wellbore 
casing that the expandable tubular member will be inserted into, and the outside 
diameter Doom of the expan^on oor>e that will be used to radially expand the 
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expandable tubular member within the welibore is given by the following 
expression: 

Dwenbore-2*t,^D,>U(t,-tjj„)*D^+t^*Djf^], 
wherein ti = t2; and wherein Di = D2. 

48. The system of daim 41, wherein the tapered end of the tubular expansion 
cone comprises: 

a plurality of adjacent discrete tapered sections. 

49. The system of daim 48, wherein the angle of attack of the adjacent discrete 
tapered sections increases in a continuous manner from one end of the tubular 
expansion cone to the opposite end of the tubular expansion cone. 

50. The system of daim 41, wherein the tapered end of the tubular expansion 
cone comprises: 

an paraboloid body. 

51. The system of daim 50. wherein the angle of attack of the outer surftice of 
the paraboloid body increases in a continuous manner from one end of the 
paraboldd body to the opposHe end of the paraboloid body. 

52. The system of daim 41, wherein ttie tubular liner comprises a plurality of 
expandable tubular members; and wherein the other tubular membere are 
interteaved among the expandable tubular members. 

53. The system of daim 41, wherein one or more of the perforated tubular 
members Include an elastic sealing member coupled to an exterior surfeoe of the 
perforated tubular member and covering one or more of the perforations of the 
perforated tubular member. 
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54. A method of isolating subterranean zones traversed by a wellbore, 
comprising: 

positioning a tubular liner within the wellbore; and 

radially expanding one or more discrete portions of the tubular liner into 

engagement with the wellbore; 
wherein the tubular liner comprises a plurality of tubular members; and 
wherein one or more of the tubular members are radially expanded 
into engagement with the wellbore and one or more of the tubular 
members are not radially expanded into engagement with the 
wellbore; and 
wherein the tubular liner comprises: 

one or more expandable tubular members that each comprise: 

a tubular body comprising an intermediate portion and first and 
second expanded end portions coupled to opposing 
ends of the intermediate portion; and 
a sealing member coupled to the exterior surface of the 
intermediate portton; and 
one or more perforated tubular members coupled to the expandable 
tubular members; 

wherein the inside diameters of the perforated tubular members are greater 
than or equal to the maximum inside diameters of the expandable 
tubular members. 

55. The method of dalm 54, wherein the tubular liner comprises a plurality of 
expandable tubular members; and wherein the perforated tubular members are 
interieaved among the expandable tubular members. 

56. The method of daim 54, wherein one or more of the perforated tubular 
memt>ers include an elastic sealing member coupled to an exterior surtece of the 
perforated tubular member and covering one or more of the perforations of the 
perforated tubular member. 

57. An apparatus for isolating subterranean zones, comprising: 
a subterranean fomnatton ctefining a borehole; and 
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a tubular liner positioned in and coupled to the borehole at one or more 
discrete locations; 

wherein the tubular liner comprises a plurality of tubular members; and 
wherein one or more of the tubular members are radially expanded 
into engagement with the borehole and one or more of the tubular 
members are not radially exparnJed into engagement with the 
borehole; and 

wherein the tubular liner is coupled to the borehole by a process that 
comprises: 

positioning the tubular liner within the borehole; and 
radially expanding one or more discrete portions of the tubular liner into 
engagement with the borehole. 

58. The system of dalm 57, wherein prior to the radial expansion the tubular 
liner comprises: 

^ one or more expandable tubular members that each comprise: 

a tubular body comprising an intermediate portion and first and 
second expanded end portions coupled to opposing 
ends of the intermediate portion; and 
a sealing member coupled to the exterior surface of the 
intermediate portion; and 
one or more perforated tubular members coupled to the expandable 
tubular members; 

wherein the inside diameters of the perfcxrated tubular members are greater 
than or equal to the maximum inside diameters of the expandable 
tubular members. 

59. The system of claim 58. wherein the tubular liner comprises a plurality of 
expandable tubular members; and wherein the perforated tubular members are 
interieaved among the expandable tubular members. 

60. The apparatus of daim 57, wherein one or more of the perforated tubular 
members include a tubular elastic sealing member coupled to an exterior surface of 
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the perforated tubular member and covering one or more of the perforations of the 
perforated tubular member. 

61. A method of sealing an annulus between a wellbore and a tubular member 
positioned within the wellbore, comprising: 

coupling a swellable elastomeric material to the exterior of the tubular 
member that swells in the presence of fluidic materials to seallngly 
engage the wellbore. 

62. The method of claim 61 , further comprising: 

radially expanding and plastically defonming the tubular member within the 
wellbore. 



63. The method of claim 61, wherein the tubular member defines one or more 

radial passages. 

64. The method of claim 63, wherein the swellable elastomeric materials covers 

and seals one or more of the radial passages of the tubular member. 
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